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EXECUTIVE SUMMARY 


Introduction 


Watershed analysis is the primary tool for generating information to implement ecosystem 
management as directed in the Northwest Forest Plan and the Medford District Resource 
Management Pian. The Applegate-Star/Boaz Watershed Analysis documents conditions and 
interrelationships of ecosystem components for the Applegate-Star/Boaz Watershed Analysis 
Area. The analysis focuses on issues and key questions that are most relevant to the 
management questions, human values, and resource conditions within the watershed. 
Management objectives and recommendations for federal lands are prioritized based on 
conclusious reached through the analysis. The watershed analysis formulates an overall 
landscape design and recognizes the inventory, monitoring, and research needs for the 
watershed. 


The Applegate-Star/Boaz Watershed Analysis ‘as prepared by an interdisciplinary team of 
resource professionals and specialists from the Bureau of Land Management (BLM) Ashland 
Resource Area and Medford District Staff. The watershed analysis team followed the six-step 
process outlined in the Ecosystem Analysis at the Watershed Scale, Federal Guide for 
Watershed Analysis, version 2.2. The six steps or sections included in the Applegate- 
Star/Boaz Watershed Analysis are: 1) characterization, 2) issues and key questions, 3) current 
conditions, 4) reference conditions, 5) syntheses and interpretation of information, and 6) 


The analysis was completed by the team in December 1996. Editing of the document was put 
on hold until 1998 due to other priority work. Information considered critical to the analysis 
was updated in 1998, but the majority of the analysis is based on data from 1996 or previous 


years. 


The Applegate-Star/Boaz Watershed Analysis addresses the entire analysis area and is based on 
existing information and recent data collection. Much of the information found in this 
wat.tshed analysis comes from documents prepared for the Applegate River Subbasin. Where 
resource information is missing, a data gap is identified. The watershed analysis process is 
iterative and new information will be used to supplement future iterations of the analysis. 


Public participation for the Applegate-Star/Boaz Watershed Analysis built upon previous 
public involvement efforts. A letter was sent to local residents, local and regional interest 
groups, and to most local, state, and federal agencies in Jackson and Josephine counties. The 
letter provided an opportunity to return written comments and an invitation to a field trip for 
review of the watershed. Specialists met with interested members of the public and reviewed 
the watershed area in the field. The objective of the letter and the field trip was to solicit 
thoughts and ideas and to share preliminary issues and key questions for the watershed 


analysis. 
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Watershed Characterization 


The Applegate-Star/Boaz Watershed Analysis Area is a 28-square mile (17,651 acres) area 
within the Applegate River Subbasin. The Applegate River is one of seven subbasins within 
the Rogue River Basin in southwestern Oregon. The Applegate-Star/Boaz Watershed Analysis 
Area lies within the Siskiyou Mountains of the Klamath Geologic Province and extends from 
the mouth of the Little Applegate River to just upstream of Boaz Gulch. 


Land ownership within the Applegate-Star/Boaz Analysis Area is divided between the Bureau 
of Land Management (14,811 acres), U.S. Forest Service (544 acres), and private (2,296 
acres). Federal land use allocations include Riparian Reserves and the Applegate Adaptive 


Management Area. 


The Applegate Valley is one of the driest and warmest areas west of the Cascade Mountains. 
The Applegate-Star/Boaz Watershed Analysis Area is characterized by a frequent, low 
' ity fire resi 


valley bottoms. Overall, soils within the watershed are stable and erosion rates are relatively 
low. However, there are some erosion-prone, steep, gravel-surfaced slopes and granitic areas. 


Endemic vegetation in the Applegate-Star/Boaz Analysis Area is a result of climate fluctuations 
and the unique geology of the area. Plant series identified for BLM-managed lands within the 
watershed include Douglas-fir, ponderosa pine, and white oak. There are 8 special status 
vascular plants known to occur within the analysis area and 12 survey and manage plants. 


Habitat for the northern spotted owl. The Applegate-Star/Boaz Watershed Analysis Area 
provides spawning and rearing habitat to several anadromous and resident fish species, 


Human Uses 


Prior to the nineteenth century, native people lived in villages along the Applegate River and 
its tributaries. Those who lived in the area managed the land to enhance resources that were of 
value to them; most of these resources were meant for local consumption, and some may have 
been used in trade. Native land management fostered a landscape with a diversity of plants 
and animals and an abundance of staple crops. Selective use of fire was important, especially 
in the valleys and foothills. This pattern of interaction ended in the middle of the nineteenth 
century. Early trappers, miners, and settlers brought many changes to the land; the 
hydrology, vegetation patterns, topography, and native species (plant and animal) have all 
been affected by numerous actions including agriculture, ranching, logging, road building, fire 
suppression, and settlement. 


Today much of the analysis area is under federal land management. Federal policies have an 
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important effect on these lands and reflect national political and economic goals. However, 
biological health of the land and sustainable economic practices require land managers to take 
greater account of specific local conditions and local community knowledge. This has resulted 
in the federal government's current focus on ecosystem management and the implementation of 
necessary to adapt national programs and goals to local conditions and concerns. 


Recreational use of the area takes place year-round. Recreational use includes dispersed 
camping, as well as activities such as hunting, fishing, mushroom picking, sight seeing, and 
mining. There are no developed recreation sites in the analysis area. 


Timber harvest on federal land other than salvage logging virtually halted in 1991 when the 
northern spotted owl was listed as a threatened species under the Endangered Species Act. 
Logging has resumed under the 1994 Northwest Forest Plan using different types of harvest 
methods, such as commercial thinning, density management, and mortality salvage. 


The analysis area contains portions of three BLM-administered grazing allotments. Grazing 
has decreased on both public and private lands due to changing demand, increased settlement, 
and changing land-use. 


Several Native American sites and isolated finds are recorded within the analysis area; the 
most notable site is the site at USFS Star Ranger Station. There are also four historic sites 
recorded that related to mining activities. Unauthorized collecting and digging is a significant 
problem on public lands and is severely affecting the quality of these archaeological sites. 


The Confederated Tribes of Siletz and the Confederated Tribes of Grande Ronde are the 
federally recognized tribes with closest ties to most of the watershed. There are no reserved 


treaty or tribal rights in the analysis area. 
Terrestrial Ecosystem 


The vegetation of the Applegate-Star/Boaz Watershed Analysis Area is dominated by forest 
land and shrubland; grasslands and oak woodlands were more prevalent in the past. 
Historically, forest land that consisted of large diameter Douglas-fir, pine and cedar stands 
with few stems per acre has changed to smaller diameter, densely stocked Douglas-fir stands, 
which are closed-canopy, single layered and in the mid-seral stage with many stems per acre. 
Individual trees are low in vigor and without density management, stand mortality can be 
expected especially on pine sites. 


Fire is a primary disturbance factor within the watershed. Historically, vegetation composition 
and density was regulated by frequent, low intensity fire. This fire regime favored and 
maintained fire adapted species and low vegetation densities. Since fire suppression has 
become effective on a large scale, the vegetation has undergone many changes as fire is 
excluded. Native fire adapted species are being replaced by non-fire adapted species, 
including some noxious weeds. Vegetation densities have increased dramatically. These 
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changes have caused a shift in the intensity and effects of wildfires when they occur. High 
intensity wildfire has become more common and costly due to the increased damages to human 
development and the ecosystem. Current trends in silvicultural and prescribed fire practices 
are focusing on restoring and maintaining vegetative communities to a more fire resilient, 

ti tati fiti 


Wildlife habitat, vegetation, and topography are diverse throughout the elevation ranges of the 
analysis area. Current habitat conditions are a result of human activities, such as logging, 
agriculture, aud fire suppression. Loss or modification of habitat is probably most 
pronounced in the mature/old-growth condition class, and wildlife species associated with this 
habitat have likely been the most affected. These same activities have decreased the habitat of 
several species that have special protection status and the northern spotted owl (a 
threatened/endangered species). Also, special status plant species populations have been 
reduced or eliminated due to timber harvesting, road building, and conversion of native plant 
communities to domestic and agricultural use. 


Aquatic Ecosystem 


arrived. Road construction, timber harvest, and fire suppression are the major factors having 
the potential to adversely affect the timing and magnitude of streamflows in Star Gulch. For 
the Applegate River corridor area, the Applegate Dam and water withdrawals have had the 
greatest impact on streamflows. 


Channel conditions and sediment transport processes in the Applegate-Star/Boaz Watershed 
Analysis Area have changed since Euro-American settlers arrived in the 1830s primarialy due 
to mining, road building, and removal of riparian vegetation. Historical mining confined 
channels, encouraged channel downcutting, destroyed riparian habitat and removed trees, 
which contributed to habitat degradation. Use of small dredges has minimal impact on habitat; 
however, it does loosen and displace the spawning gravels. Unsurfaced roads (road-related 
erosion) that parallel streams and road crossings also contribute fine sediments to streams and 
rivers. Fine sediments have a cumulative impact on water quality. Sedimentation effects on 
fish are substrate embeddedness, poor pool quality, reduced hiding cover, and damaged fish 
gills. 


Lack of riparian vegetation and water withdrawals have contributed to high summer stream 
temperatures that can stress aquatic life in the analysis area. The portion of the Applegate 
River within the analysis area is designated by the State as water quality limited due to flow 
modification and temperature. Star Gulch from the mouth to 1918 Gulch is included on the 
1998 draft list of water quality limited water bodies due to temperature. Protection of 
vegetation providing stream shade and recovery of riparian vegetation should bring about the 
reduction of stream temperatures in Star Gulch. Water temperatures are likely to maintain the 
same pattern in the Applegate River due to withdrawals, high width-to-depth ratio, and lack of 
riparian cover. 











Appicgate-Star (Boaz Watershed Analysis - Version 1.3 Execative Summary 





help to provide a future long-term source of large woody material recruitment for streams on 
federal lands. There is a minimal amount of large woody material in the analysis area’s 
Riparian Reserves. 


In the Applegate River, the limiting factors for long-term sustainability of native fish and other 


- aquatic species are high summer water temperatures, lack of side channels and edgewater 


rearing habitat (especially for coho salmon), lack of winter habitat, and flood refugia. In Star 
Gulch, the limiting habitat factors are the lack of and poor quality spawning, summer rearing, 
and winter habitat. Other limiting factors are high temperatures in the lower reaches, and 
difficult access from the Applegate River for migrating steelhead and lamprey. 


for long-term sustainability of native fish and other aquatic species will continue to be high 
naa Restoreti iects (educational partnershi h, and monitoring) to 
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INTRODUCTION 


Objective of the Watershed Analysis 


The Applegate-Star/Boaz Watershed Analysis documents conditions and interrelationships of 
ecosystem components for the analysis area. It describes the dominant features and physical, 
(before 1850) and historical (reference) conditions with current ecosystem conditions and 
discusses the development of current conditions and future trends. It also ranks management 
Objectives and recommendations for federal lands as high, medium, or low priority, and 
directs development of a landscape plan for federal lands. This document is intended to guide 
subsequent project planning and decision making in the Applegate-Star/Boaz Watershed 
Analysis Area. This document is not a decision document under the National Environmental 
Policy Act (NEPA) and there is no action being implemented with this analysis. Site-specific 
analysis incorporating the NEPA process would occur prior to any project implementation. 


How The Analysis Was Conducted 


The Applegate-Star/Boaz Watershed Analysis was prepared by an interdisciplinary team of 
resource professionals and specialisis from the Bureau of Land Management (BLM) Ashland 
Resource Area and Medford District Staff (see List of Preparers). The team also included a 
representative from the U.S. Fish and Wildlife Service, Brendan White. Group discussions 


identified linkages among resources and resulted in an integrated, synthesized report. 


Guidelines used to direct the preparation of the Applegate-Star/Boaz Watershed Analysis 
included: the Record of Decision for Amendments to Forest Service and Bureau of Land 
Management Planning Documents Within the Range of the Northern Spotted Owl, and 
Standards and Guidelines for Management of Habitat for Late-Successional and Old-Growth 
Forest Related Species Within the Range of the Northern Spotted Owl (USDA and USDI 
1994a) (these two documents are combined into what is known as the Northwest Forest Plan), 
Ecosystem Analysis at the Watershed Scale: Federal Guide for Watershed Analysis, Version 
2.2 (USDA et al. 1995), and the Medford District Watershed Analysis Guidelines (USDI 
1994a). 


The Applegate-Star/Boaz Watershed Analysis is based on existing information and addresses 
the entire analysis area, although recommendations are only made for federal lands. Much of 
the information found in this analysis came from documents prepared for the Applegate River 
Subbasin: Applegate Adaptive Managemen: Area Ecosystem Health Assessment (USDA and 
USDI 1994b); Applegate River Watershed Assessment: Aquatic, Wildlife, and Special Plant 
Habitat (USDA and USDI 1995); Words into Action: A Community Assessment of the 
Applegate Valley (Preister 1994); and Applegate Watershed Assessment (Applegate River 
Watershed Council 1994). Reference condition information was obtained primarily from An 
Environmental History of the Little Applegate River Watershed (LaLande 1995). 
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Where resource ‘oformation is missing, a data gap is identified. Data gaps are prioritized and 
listed in a separate section; missing information will be acquired as funding permits. The 
analysis process is dynamic and the document will be revised as new information is obtained. 
Types of new information may include resource data collected at the project level and 
monitoring data. An updated version of this document will be issued when new data and 
information collected indicate important changes in watershed conditions or trends. 





The analysis was completed by the team in December 1996, however, editing of the document 
was put on hold until 1998 due to other priority work. Information considered critical to the 
analysis was updated in 1998, but the majority of the analysis is based on data from 1996 or 


previous years. 
Document Organization 


The organization of this document follows the format described in the Federal Guide for 
Watershed Analysis, Version 2.2 (USDA et al. 1995). The Issues and Key Questions focus on 
the key ecosystem elements that are most relevant to the management questions and objectives, 
human values, or resource conditions within the analysis area. The Characterization section 
places the Applegate-Star/Boaz Watershed Analysis Area in context within the Applegate River 
Subbasin. It identifies the dominant physical, biological, and human processes or features of 
details current conditions of the physical, biological, and human ecosystem elements. The 
Reference Conditions section describes how ecological conditions have changed over time as a 
result of human influences and natural disturbances in the Applegate-Star/Boaz Watershed 
Analysis Area. The Synthesis and Interpretation section compares existing and reference 
conditions of specific ecosystem elements and explains significant differences, similarities, or 
management objectives for federal lands within the Applegate-Star/Boaz Watershed Analysis 
Area and prioritizes management activities to achieve the objectives. The Landscape Planning 
section synthesizes resource data to create landscape objectives and recommendations for 
federal lands. Prioritized data gaps and monitoring and research needs are included in separate 
sections. 


Maps are grouped together and placed at the end of the document. All maps for the watershed 
Public Involvement 
Public participation for the Applegate-Star/Boaz Watershed Analysis Area built upon previous 


analysis and public involvement efforts in the Applegate area. Issues, concerns, and 
conditions identified in previous documents for the Applegate River Subbasin were used as a 


basis for developing the issues and key questions for the Applegate-Star/Boaz Watershed 
Analysis. 


Letters were sent in March 1996 to the Confederated Tribes of Siletz and Grand Ronde 
notifying them of the watershed analysis and requesting comments. A letter regarding the 


— 
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watershed analysis was sent in May 1996 to residents within the analysis area and local groups 
including: the Applegate Partnership, Applegate River Watershed Council, Applegate 
Watershed Conservancy, North Applegate Watershed Association, Carberry Creek 
Association, Headwaters, Threatened and Endangered Little Applegate Valley, Southern 
Oregon Timber Industry Association, and Applegate Stockman’s Association. The letter 
provided a map of the area, explained watershed analysis, requested information and 
recommendations for the analysis area, and asked for interest in a field trip. A notice 
containing similar information was published in the “Applegator” (Applegate Partnership 
Newsletter) and posted at several local public places (Star Ranger Station, Ruch Information 
Center, Ruch Library, and Applegate Grange). Six letters were returned, four with comments 
and four expressing interest in a field trip. Comments are summarized as follows. 








1) ‘Incorporate concerns and objectives from the Beaver-Silver Coordinated Resource 
Management Pian (CRMP). 

2) No more logging or road building. 

3) Sustained yield timber harvest that ensures the preservation of watershed quality and forest 

character. 

Restore damaged watershed areas. 

Provide information regarding the need for downed trees in the river. 

Prohibit fishing in the river until stocks are sustainable. 

Restrict access to people boating in the river. 

Prohibit pesticide use near the river and along the road. 

Prohibit dredging in the river. 

10) Provide more road cleanup and a slower speed limit. 

11) Prohibit logging except for dead snags. 

12) Plant more trees along the river. 

13) Limit population growth in the Applegate. 


The Applegate-Star/Boaz Watershed Analysis team hosted a field trip to the analysis area on 
August 2, 1996. Two members of the public attended. Preliminary issues and key questions 


SSsIsYse 


were discussed. Resource specialists gave an overview of their resource during the field trip. _ 


Public questions conceming fish and wildlife habitat, vegetation (trees/plants), hydrology, and 
fire were addressed during the field trip. Additional issues, concerns, thoughts, or ideas were 


solicited from those attending. No new issues were received. 

Notification of the field trip was through a mass mailing to local residents, local and regional 
interest groups, and to most local, state, and federal agencies in Jackson and Josephine 
counties. The mailer also provided an opportunity to return written comments for those people 
interested, but unable to attend the field trip. No comments were received. 




















‘ idly wR ‘ ‘ 
anndalli BEG pee rd eel Is 

















rR 


bipyie t P 











































































































¢ : «a : & P “ : . F 
EO i EOE aig 
» ¢ ' ' , - - ’ - 


4 


ogo. 




















Applegate SeariBonz Waserehed Anatyeis - Version 1.3 Watershed Characserization 





WATERSHED CHARACTERIZATION 


The purpose of the Characterization section is to identify the dominant physical, biological, 
and human processes or features of the watershed that affect ecosystem functions or 
conditions. The watershed ecosystem elements are related to those occurring in the river basin 
or province. The watershed analysis team identified the relevant land allocations and the most 


important plan objectives and regulatory constraints that influence resource management in this 
watershed. 






The Applegate-Star/Boaz Watershed Analysis Area is a 28-square mile (17,651 acres) area 
within the Applegate River Subbasin (Map 1). The Applegate River Subbasin is one of seven 
subbasins within the Rogue River Basin in southwest Oregon (OWRD 1989). A detailed 
characterization at the subbasin scale may be found in the Applegate Adaptive Management 
Area Ecosystem Health Assessment (USDA and USDI 1994b). 


The Applegate-Star/Boaz Watershed Analysis Area includes all land draining into the 
Applegate River from the mouth of the Little Applegate River to just upstream of Boaz Gulch 
(Map 2). Star Gulch is the major drainage within the analysis area. The nearby towns are 
Applegate and Ruch; Ruch also serves as a social confluence for Upper Applegate residents 
(Priester 1994). Jackson County Highway 859 parallels the Applegate River and connects the 
analysis area with Oregon State Highway 238 to the north. 


The Northwest Forest Plan designated two land use allocations for federal lands in the 
Applegate-Star/Boaz Watershed Analysis Area, which are the Riparian Reserves and the 
Applegate Adaptive Management Area (AMA) (Table 1 and Map 3). Riparian Reserve scres 
are dependent on two factors: stream category and site potential tree height. Stream caiegory 
was estimated for the watershed analysis and needs to be verified on-the-ground during site- 














1/ Riparian Reserves acres are based on estimates of stream category. 
Source. Medfosd BLM GIS 


Land ownership is a mix of private and public (Table 2 and Map 4). Private lands are used for 
residences and economic pursuits, which include agriculture, ranching, and timber harvest. 
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Individual ranches and residences are located mainly in the valley along the Applegate River. 
Superior Lumber and Boise Cascade are two timber corporations that have some land 
ownership in the uplands. Superior Lumber owns Section 16 in T.39S., R.3W. (640 acres). 
Boise Cascade owns Section 36 in T.39S., R.4W., with approximately 150 acres of Section 36 


being in the analysis area. 























Sources: Medford BLM Geographical Information System (GIS) 


County records reveal the following information regarding private land ownership in the 
watershed. 


e There are approximately 83 private parcels in the Applegate-Star/Boaz Watershed 
Area. 


Analysis 

® Seventy-eight of the parcels within the area drain directly into the Applegate River and 
most are in the north-south oriented river corridor area. 

e Only five private parcels are partially or completely within Star Gulch watershed. 

® Private parcels (individual and corporate) range in size from 640 acres down to 1 acre. 

e Mailing addresses may not coincide exactly with the number of parcels. One owner 
may own two or more individual parcels (tax lots) or there may be more than one 
mailing address attached to a given parcel. 


Most of the analysis area is managed by the Bureau of Land Management (BLM). Public 
lands are managed for both commodity extraction (logging, mining, special forest products, 
and grazing) and noncommodity purposes (wildlife, water quality, and dispersed recreation, 
such as hunting and camping). 


Rural interface zones are areas where rural residential and/or farm/forest zoning occur within 
one-half mile of adjoining BLM-managed land. Rural interface is primarily found in the 
Applegate River corridor. 





Regional and local concerns include fire-related issues, economic development, and 
environmental degradation. State land use planning is an issue for the private lands and 
decisions made regarding zoning can have significant effects on nearby federal lands. 
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ROADS 


Roads within the analysis area are owned or managed by the BLM, Forest Service, timber 
companies, Jackson County, and many private landowners. Oregon State Highway 238, which 
connects Jacksonville and Provolt, is a major transportation corridor north of the Applegate- 
Star/Boaz Watershed Analysis Area. Jackson County Highway 859 (Applegate Road) divides 
the analysis area along the west side of the Applegate River. 


Travel routes in the analysis area are used for recreation, resource management, and private 
property access. These routes are used by cars, trucks, construction and farming equipment, 
motorcycles, bicycles, horses, pedestrians, and other modes of transportation. The BLM 
strives to provide a transportation system for many different recreational experiences and 
management opportunities while simultaneously protecting resources, minimizing safety 
hazards, and reducing user conflicts. 


The analysis area has three basic road surface types: main access roads with a bituminous 
(asphalt) surface, roads with a rocked surface, and roads with no surface protection (natural 
surfaced). Main access roads may have a crushed rock surface, but usually have a bituminous 
surface. Roads leading into main access roads usually have a crushed rock surface and dead-end 
spurs often have a natural surface. An adequately surfaced road generally allows for year-round 
travel. 





There are two developed quarries in the analysis area (T.39S., R.4W., Section 22 and T.39S., 
R.3W., Section 34) where BLM may obtain rock for surfacing roads and drainage protection. 


Road maintenance is conducted by the different owners and management agencies. During dry 
weather periods, water, oil, or lignin may be applied to road surfaces; this is necessary for 
dust abatement, placing surface rock, and to keep roads from disintegrating. The BLM obtains 
water from several developed water sources in the analysis area. 


CLIMATE 


The Applegate Valley is one of the driest areas west of the Cascade Mountains. The rain 
shadow effect created by the Siskiyou and Coast ranges results in relatively light annual 
rainfall, the majority of which occurs in the late fall, winter, and early spring (USDI 1994). 
Average annual precipitation in the Applegate-Star/Boaz Watershed Analysis Area ranges from 
26 inches near the Applegate River (elevation 1,440 feet) to 52 inches at Palmer 
Peak (elevation 4,736 feet) (Map 5). Precipitation usually occurs in the form of rainfall over 
most of the analysis area, although, a mixture of snow and rain occurs between approximately 
3,500 and 5,000 feet. The snow level in this zone fluctuates throughout the winter in response 
to alternating warm and cold fronts. This elevation band is referred to as either the “rain-on- 
snow dominated zone” or the “transient snow zone” and comprises 21 percent of the 
Applegate-Star/Boaz Watershed Analysis Area (Map 6). 


The National Oceanic and Atmospheric Administration (NOAA) weather station at Buncom, 
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located approximately 1.5 miles east of the Applegate-Star/Boaz Watershed Analysis Area, has 
the most complete precipitation record of any station in the vicinity. Precipitation distribution 
at Buncom by monthly average is shown on Figure 1. The majority of precipitation falls 
during November through March (68 percent of the yearly total). Annual precipitation 
fluctuates widely from year-to-year in the Applegate Valley. The 30-year average (normal) 
annual precipitation at Buncom is 22.8 inches (NOAA 1994). Below normal precipitation has 
occurred during 6 of the past 10 years (through water year 1996). 


Figure 1. Precipitation at Buncom 


AVERAGE MONTHLY PRECIPITATION 
FOR 1961 - 1990 
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Source: Climatologicel Data Ansual Summary, Oregon (NOAA 1994) 


The nearest NOAA weather station with air temperature data is located in Ruch, approximately 
three miles north of the analysis area. Average monthly maximum, mean, and minimum air 
temperatures for Ruch are displayed in Figure 2. Summer months are predominately hot and 
dry with maximum daytime temperatures averaging 89°F in Ruch during July and August 
(1982-1995). Summer temperatures normally are accompanied by low humidity typical of a 
Mediterranean-type climate (USDI 1994). 
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Figure 2. Air Temperatures at Ruch! 
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1/ Station imactive 5/92 - 10/92; additional 15 months have partial data, 4 months have no data; probably available 
from NOAA. 


Seusce: Climatological Data Anmmal Summary, Oregon (NOAA 1994) 


Based on tree-ring growth rates and recorded meteorological data, the past 200 to 300 years 
have probably been marked by cycles of hot, dry spells and temperate-to-cool weather that 
have lasted varying periods (LaLande 1995). Current climatic patterns need to be viewed with 
a long-term perspective. | 


EROSION PROCESSES 


Geology and soils in the analysis area are similar to those found in adjacent watersheds (Middle 
Applegate, lower Little Applegate River, and Beaver/Palmer). Soils have formed from 
metasedimentary and metavolcanic rock (USDA 1993). Soils and landforms are generally quite 
stable under natural vegetative cover, having few landslides or extreme surface erosion. 


The two dominant types of erosion processes are gravity and concentrated water flow. Erosion 
by gravity is predominately on very steep slopes in areas mapped by the Soil Conservation 
Service (USDA 1993) as Caris-Offenbacher soil complex (Map 7). These are well-drained, 
moderately deep soils with gravelly loam surface layers over loam or gravelly loam subsoil. 
The gravel surface lag has been derived from rock outcrops on ridge crests and protruding 
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knobs. The gravelly surface or ravel moves slowly downslope on steep and very steep slopes. 
The gravel is typically one to six inches thick. Thicker accumulations of gravel are typically found 
in draws. These conditions are most common on south-facing slopes in the Star Gulch area and 

on west-facing slopes on the eastside of the Applegate River in the analysis area. 


Stream channels are natural forms of concentrated water erosion. Rills and gullies can form 
when the rainfall rate exceeds a soil’s capability to absorb the water. The resultant soil erosion 
is the source of fine sediments (sand size and finer) in streams. Granitic soils in the 
watershed, which include Tallowbox gravelly sandy loam, are most susceptible to erosion 
when void of vegetation. Granitic soils occur on the outer west and south edges of the analysis 
area (Map 7). Vannoy silt loam soils are also of concern because of their relatively low 
permeability. The silt loam surface layer will cause water to accumulate on the surface, 
especially during periods of intense rainfall. Vannoy typically occurs on steep lower slopes 
and some broad upper slopes throughout the analysis area (Map 7). 






SOIL PRODUCTIVITY 


Soil productivity is determined by characteristics, such as rooting depth, water holding 
capacity, cation exchange capacity, and bulk density. These properties provide the framework 
on which organic and biological processes occur. Climate, slope gradient, and aspect are 
environmental and physical elements that affect productivity. 


Soil productivity ratings have been developed for the analysis area based on the soil 
productivity factors, SCS soil survey data (USDA 1993), and conifer growth rates. Map 8 
illustrates six levels of productivity. They include four ratings for conifer lands: very low, 
low, medium, and high; and separate ratings for nonforest and agricultural land. The higher 
sites occur on northerly and easterly aspects and in drainageways. Lower sites are on 
southerly and westerly aspects and on ridge crests. 


Biological and physical properties can be altered where surface disturbance occurs. Biological 
properties are determined predominantly by the organic matter both within the soil and above 


the soil in the form of duff, litter, and coarse woody material (tree limbs, boles, and stumps). 
Duff and litter are composed of fine, decaying, distinguishable, and indistinguishable 
vegetative material, which is a source of nutrients that is made available to plants by soil 
organisms. They help conserve soil moisture by reducing evaporation and protecting the soil 
against erosion that would cause a reduction in soil productivity. The thickness of duff and 
litter in the analysis area is estimates’, to be one to four inches, which is a moderate thickness 
(McCrimmon and Atzet 1992). South aspects and low elevation sites have thin litter layers 
and are not as productive as norti: aspects and higher elevation sites. South aspects are 
particularly at risk to productivity loss due to wildfire. 


The soil physical properties that are most often affected by surface disturbance are bulk density 


and water holding capacity. When soils are compacted, bulk density is increased and 
waterholding capacity is reduced, which results in a reduction in soil productivity. 
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VEGETATION DENSITY AND VIGOR 


The Applegate-Star/Boaz Watershed Analysis Area is located in the Siskiyou Mountains of the 
diversity, are a meeting ground for three of the ten floristic provinces found in the continentai 
United States. The three provinces are the Cordilleran Forest, the Californian or Chaparral, 
and the Great Basin. The Cordilleran Forest Province contains the conifers of the north, 
which include Douglas-fir, ponderosa and lodgepole pine, cedars, and hemlocks. The 
Californian or Chaparral Province is the most diverse in the United States (Gleason and 
Cronquist 1964). As a result of this blending and mixing of vegetative types, the area is 
botanically very valuable and highly significant in the long-term migration and evolutionary 
trends of flora in the western United States. 









The Siskiyou Mountains are the northern most range in the Klamath Geologic Province. They 
have escaped destruction of their native flora by glaciation or volcanic activity for more than 
100 million years (Waring 1969). This has enabled the area to be a refugia for plant species 
that were eliminated in other areas. For example, Brewer's spruce (Picea breweriana) is a 
very uncommon conifer species found only in the Siskiyou Mountains. Fossil records reveal 
that it existed as far away as northeastern Oregon (Waring et al. 1975). 


Distribution and landscape patterns of plant species and communities are controlled primarily 
by physical factors of the environment, which include moisture, temperature, light, and soil 
type. Waring (1969) found that in the eastern Siskiyous, where the Applegate-Star/Boaz 
Watershed Analysis Area is located, moisture and temperature proved to be the most important 
Siskiyous, and many species found in the western Siskiyous cannot tolerate the moisture and 
heat stress of the eastern Siskiyous (Waring 1969). 


In the Klamath Geologic Province, favorable moisture conditions with warm temperatures 
permit the existence of remnants of the Arcto-Tertiary Geo-flora (Whittaker 1960). The 
climatic variation together with the varied topography has permitted a wide range of plant 
communities to develop. These varied habitats have enabled species with diverse 
environmental requirements to persist in the area and/or to migrate into the region from the 
north, south, east, and west (Waring 1969). The physical orientation of the Siskiyou 
Mountains, running east-west between the coast range and the Cascade range, provides a major 
migratory route for both plants and animals. The unique geology of the area has been 
instrumental in the development of many local endemic plant species, which occur only in the 
Siskiyou Mountains. Four examples of these endemics that occur in the analysis area are: 
Gentner’s Fritillary (Fritillaria gentneri), Applegate stonecrop (Sedum oblanceolanm), 
Depauperate stonecrop (Sedum radiatum ssp. depauperatum), and Heckner’s stonecrop (Sedum 
laaen ssp. heckneri). Many r'ant genera show high concentrations of their species, including 
endemics, (Whittaker 1960) «..d is also true of the Sedums. The varied topography and 
climatic conditions of the Siskiyou Mountains have contributed to the abundance of special 
status plant species known or suspected to occur in the Applegate-Star/Boaz Watershed 
Analysis Area. 
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Landscape Patterns 


The present day landscape pattern of vegetation in the Applegate-Star/Boaz Watershed Analysis 
Ares is the result of climate, topography, forest replacing fires, timber harvesting, and 
agricultural/residential development. These influences have produced a landscape pattem with 
large openings created by fire, logging, and development, and smaller openings created by 
a ee ee eae, Conifers appear to grow in suitable microsites 
surrounded by oak woodlands, shrublands, and grasslands creating a natural fragmentation of 
forest lands across the landscape. 

















At the stand level, the forest structure is quite homogeneous in the analysis area. Most of the 
stands across the analysis area are primarily even-aged with a single canopy layer and a high 
number of trees in relatively small diameter classes. There are few trees per acre over 30 inches in 
diameter. A limited number of trees bearing old-growth characteristics are found scattered 
throughout the overstory. When an understory is present, it is primarily Douglas-fir and pacific 
madrone due to the shade tolerance of these species. 


occurred at lower intensities. These stands have greater diversity in diameter classes, tree heights, 
and seral stages, and the ecosystem processes are numerous and complex. In the analysis area 
south of Star Gulch, dwarf mistletoe is common in Douglas-fir and tends to decrease tree vigor. 
Mistletoe, combined with high vegetation stocking levels, has decreased tree vigor enough to 
allow bark beetle populations to expand and cause tree mortality. The largest, oldest Douglas-fir 
trees are dying, thus allowing younger trees to become established. Many natural openings in 
various stages of seral development are evident. Tree windthrow plays a role by creating 
openings in high elevation stands. 


The development patterns of late-successional pine stands are more obscure. Pine, 130 years and 
older, are still evident in the overstory and Douglas-fir is the most abundant species in the 
understory. Pine species are unable to regenerate due to the lack of wildland fire disturbances and 
the competition from more shade-tolerant Douglas-fir. Only on the harshest sites, can ponderosa 
pine out-compete Douglas-fir and develop late-successional characteristics. 


Vegetation Condition Classes | 
The vegetation condition classes listed in Table 3 and shown on Map 9 were defined in the 


Medford District Watershed Analysis Guidelines (USDI 1994a). Percent of land area in these 
vegetation classes are derived from the Geographic Information System (GIS). 









































Tree Series/Plant Associations 


There are at least 16 tree series in the Klamath Geologic Province (Atzet and Martin 1991). 
Three of these series, Douglas-fir, ponderosa pine, and white oak, are found in the Applegate- 
Star/Boaz Watershed Analysis Area. Plant associations for the three series are listed in Table 4. 
The association descriptions can be found in Preliminary Plant Associations of the Siskiyou 
Mountain Province (Atzet and Wheeler 1984). Although the white fir series is not specifically 
listed as being found in this area, small white fir stands are found on the southwestern ridgetops. 
The presence of white fir quickly gives way to Douglas-fir and pine species as the elevation 
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Aspect, slope position, and elevation play an important role in determining vegetation species and 
for a particular site. Northwest to northeast slopes tend to be cooler and moister and favor 
moist, plant indicator species. Southwest to southeast aspects are the harshest sites. In 
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southwestern Oregon where rainfall is limiting and forest soils are shallow, the bottom of a slope 
is generally a more productive site. This is due to water draining to the bottom of the slope from 


PLANT SPECIES AND HABITATS 
Special Status Plant Species and Habitats 


Eight special status plant species are known to exist in the Applegate-Star/Boaz Watershed 
Analysis Area. BLM manages several different plant species because they are limited in 
abundance and distribution with identifiable threats to their habitats. The following are 


categories for special status plant species. 


Species listed by the U.S. Fish and Wildlife Service (USFWS) 23 threatened or 


endangered (T/E). 
® Species proposed for listing by USFWS as threatened or endangered (PT/PE). 
e Species identified as a candidate for listing as threatened or endangered (FC) 
(Endangered Species Act of 1973, as amended). 
Species of concern (SOC) (Former Federal Candidate category 2). 
Species identified as State Listed (SL). 
Species identified as Bureau Sensitive in Oregon (BSO). 
Species identified as Bureau Assessment in Oregon (BAO). 


Species whose population numbers are Being Tracked in Oregon (BTO). 
















Inventories for special status plant species have been occurring on the Medford District since 
1977. Inventories are done in conjunction with ground-disturbing activities. Inventories in the 
Applegate-Star/Boaz Watershed Analysis Area began in the early 1980s. Table 5 lists the 
species found, their status, habitat requirements, and number of known sites. These 31 sites 
represent less than 25 percent of the analysis area having been surveyed. There is a potential 
for several other special status plants to occur in the analysis area based on habitat preference 










































































The distribution and viability of these eight species is different for each species in the 
Applegate-Star/Boaz Watershed Analysis Area. This analysis area is an important part of the 
range for all the listed species and significant in maintaining their viability. 






Cypripedium fasciculanun has small disjunct populations in Washington, Oregon, northern 
California, and a few scattered sites in the Rocky Mountains. C. fasciculanan's center of 
distribution appears to be in southwestern Oregon and northern California with the Applegate 
River Subbasin being the key watershed with the most sites. A population at Alexander Gulch 
is one of the largest sites of this species on the district. The species occurs on north aspects 
with 60 to 90 percent canopy closure in mature and old-growth forests. 


Cypripediwn montamuwn also has a broad range in the Pacific Northwest but occurs in very 
small disjunct sites within its range. It has similar habitat requirements as Cypripedium 
Sasciculanan and is found in upper Star Guich. These Cypripediwwns were found to be at risk 
under all alternatives in the Northwest Forest Plan (USDA and USDI 1994a). 


Fritillaria genteri is a species associated with oak woodland and shrub fields. Its range is the 
Rogue Valley, but the major center of concentration is near the town of Jacksonville. The Star 
Gulch site, approximately 10 miles southwest of Jacksonville, is very important because most 
populations of this endemic species occur on private land and are at risk. Its habitat is being 
eradicated for building sites and other domestic uses. The U.S. Fish and Wildlife Service has 
proposed F. gentneri as endangered. 


Lewisia cotelydon var. howellii, is another Siskiyou endemic for which the Applegate River 


Subbasin is an important part of its range. It is found on rock outcrops east of the Applegate 
River below Boaz Mountain. 





Lonicera interrupta occurs on Gry ridges and shrub fields east of the Applegate River. This 
species is at the north end of it’s range in the Applegate River Subbasin. Populations of 
species at the margins of their range are very important because that is where the greatest 
amount of genetic diversity occurs. The area is currently not significant for maintaining 
viability at this time, but could be for the long term. 
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Sedum radiannen ssp. depauperanen is found in upper Star Gulch on the forest floor and 
gravelly slopes. Inventories have shown this species to be more common than previously 
thought. 


Sedum lacn ssp. heckneri is found only in the Applegate River Subbasin and is located in the 
upper Star Gulch growing on rock outcrops and rocky slopes. 


Sedum obalanceolanm, known as the Applegate stonecrop, has a very narrow range of which 
Star Gulch is a major part. It occurs in rock outcrops and on rocky south facing slopes. 


Survey and Manage Plant Species and Habitats 


Fungi, bryophytes, lichens, and vascular plants all have species categorized by the Northwest 
Forest Pian as Survey and Manage. These are species to be protected through survey and 
strategies found in the Record of Decision (ROD) are: (1) manage known sites, (2) survey 
prior to activities and manage sites, (3) conduct extensive surveys and manage sites, and (4) 
conduct general regional survey (USDA and USDI 1994a). At this time, there are 12 Survey 
and Manage species in the analysis area (Table 6). 















































Vasculer 

Cypripediam Montane Vascular 1&2 
Phytoconis ericetorum Pungus 3a4 
Cantharelins subalbidus Pangus 3&4 
Phlogictis helvelloides Panges 3a4 
Collema nigrescens Lichen 4 
Lobariu pubmonaria Lichen 4 
Nephroma rempinchun Lichen 4 
Pekigera collina Lichen 4 
Peeudocyhelsria enomals Lichen 4 
Preudocypheliiaria axchraspis Lichea 4 

4 








Fungi are neither plant nor animal but recognized as a separate kingdom of organisms. Fungi 
have a close association with vascular plants. These organisms are very important to forest 
health in helping seedling establishment and nutrient uptake. The survival of most conifers 


and many flowering plants depends on their association with these mycorrhizal fungi (USDA 
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et al. 1993). The two Survey ind Manage species of Cypripedium are thought to be dependent 
upon a mycorrhizal association for germination of their seed and existence of the mature plant. 
Fungi also serve as an important food source for many animal species. A survey for fungi 
was conducted in the winter of 1997/1998. Thirty (30) species of fungi were identified. 
Three species are Survey and Manage strategy 3 & 4 (conduct extensive surveys and manage 
sites, and conduct general regional survey) (Table 6). 


Bryophytes are made up of hornworts, liverworts, and mosses. Bryophytes are involved with 
nutrient cycles in forest stands. They intercept, absorb, and buffer nutrients and water in the 
canopy and understory. Bryophytes play an important role in the dynamics of understory 
vegetation, as well as soi) structure, soil stability, and interception and retention of water. 
Many liverworts are mycorrhizal and are generally limited to decaying wood. Bryophytes are 
generally well developed in riparian areas and are major components of the forest stream 
ecosystem, providing year-round habitat for a wide array of aquatic invertebrates and 
amphibians (USDA et al. 1993). 


An inventory was conducted for bryophytes in the Applegate-Star/Boaz Watershed Analysis 
Area in the fall and winter of 1997/1998. Thirty-five (35) species of bryophytes were 
identified. One specie is Survey and Manage strategy 4 (conduct general regional survey) 
(Table 6). An inventory in the Little Applegate River Watershed found 136 bryophytes (37 
liverworts and 99 mosses). Survey and Manage species found included two bryophytes: a 
moss and a liverwort. The moss, Antitrichia curtipendula, and the liverwort, Prilidien 
californicum (California Survey and Manage species), were both found growing on bark in 
pure Douglas-fir stands. 


Lichens are a special type of symbiotic association between a fungus and alga or cyanobacteria 
(blue-green algac) that form an organism with its own distinct characteristics. They absorb 
nutrients and moisture for growth from precipitation and atmospheric gases. Lichens are 
primary producers, accumulating biomass and carbohydrates, and contributing to forest 
nutrient cycling. Many lichens fix atmospheric nitrogen. Their litterfall provides organic 
material and increases the soil moisture holding capacity. The forage lichens are a food source 
for animals, such as flying squirrels, red-backed voles, and woodrats. Lichens are good 
biological indicators of air quality, important as indicators for determining the bankfull stage 
of streams, and provide habitat and food for canopy-dwelling invertebrates. 


A lichen survey was conducted in the | Watershed Analysis Area in the fall 
and winter of 1997/1998. Thirty-five (35) species of lichens were identified. Four of the 
species are Survey and Manage Strategy 4 (conduct general regional survey) (Table 6). An 
inventory in the adjacent Little Applegate River Watershed reported 110 species of lichens; ot 
these, 7 are Survey and Manage species, 6 are epiphyitic nitrogen-fixing lichens, and 5 are 
ROD strategy 4 (conduct general regional survey). Usnea hesperina is a ROD strategy 1 and 
3 (manage known sites and conduct extensive surveys and manage sites) and was found on a 
Douglas-fir in a Douglas-fir stand. The other five species of lichens are ROD strategy 4 
(conduct general regional survey). They were found predominately on hardwoods, including 
Quercus kellogii, Acer macrophylhen, Philidelphus, the base of Arbutus menziesii, and Taxus 
brevifolia. 
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Two vascular plant Survey and Manage species, Cypripedium fasciculahan and Cypripedium 
montanum, occur in the watershed; they are Survey and Manage strategy | and 2 (manage known 
sites, and survey prior to activities and manage sites). See Special Status Plant Species and 
Habitats for a description. 


Noxious Weeds 


Noxious weeds as defined by the Oregon State Weed Board are "[Those plants] which are 
injurious to public health, agriculture, recreation, wildlife, or any public or private property.° 
They have been declared a menace to public welfare (ORS 570.505) (ODA 1995). 


The Applegate-Star/Boaz Watershed Analysis Area was surveyed for noxious weeds in 1995 
(Budesa 1995). Results of the survey showed bull thistle (Cirsian vulgare) and yellow starthistle 
(Centaurea solstitialis) distributed throughout the watershed; these were the only noxious weed 
species found on the Oregon Department of Agriculture’s target list. However, there are 12 
species known to occur within the Applegate River Subbasin (USDA and USDI 1995). It is 
possible that several more species could become established in the near fixture. 








FIRE 

Fire is recognized as a key natural disturbance process throughout the Klamath Geologic 
Province. The combination of climate and topography has created a fire regime pattern of 
frequent, widespread fires. Fire regime is a broad term that includes fire type and intensity, 
size, and return interval. Fire regimes are a function of the growing environment, ignition 
pattern, and plant characteristics. The fire regime for the Applegate-Star/Boaz Watershed 
Analysis Area, as with most of the interior valleys of southwest Oregon, is a low-severity 
regime. This regime is characterized by continual dry summers. This type of fire regime is 
frequent (1 to 25 years) and widespread with little effects to the overstory. Due to the 


frequency of fires, this limits the time for fuel to accumulate and therefore, fire intensity is 
usually moderate to low. 





TERRESTRIAL WILDLIFE SPECIES AND HABITATS 


The Applegate-Star/Boaz Watershed Analysis Area is typical of other low to mid-elevation 
portions of the Applegate River Subbasin. The bottomlands are characterized by riparian 
vegetation along the Applegate River, and agricultural lands or rural residences predominate 
from the edge of the riparian area to the hillslopes. Mixed conifer, oak woodland, mountain 
shrubland, and dry grassland plant communities dominate the south and west-facing slopes of 
the hillslopes, and mixed conifer forest dominates the more northerly and easterly aspects. The 
Vegetation section describes the various plant associations and condition classes that constitute 
the terrestrial wildlife habitats found in the analysis area. Refer to that section for a detailed 
description of these plant associations and condition classes and their relative abundance in the 


analysis area. 
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Terrestrial wildlife habitat conditions in the Applegate-Star/Boaz Watershed Analysis Area are 
similar to those found elsewhere in the mid-ejevations of the Applegate River Subbasin; the 
number of species present are also similar. Approximately 200+ species use habitat in the analysis 
area for breeding, feeding, or sheltering. 


Three pairs of northern spotted owls, a species listed as threatened under the guidelines of the 
Endangered Species Act of 1973, as amended, are present in the analysis area. Bald eagles, also a 
threatened species, probably forage at times along that portion of the Applegate River that passes 
through the analysis area. 


Nearly 11,300 acres (64 percent) of the analysis area are in northern spotted owi critical habitat. 
Of these acres, approximately 10,500 acres are in Critical Habitat Units (CHU) OR-74 aad 
approximately 800 acres are in OR-75. 


Eight species recognized as Survey and Manage and/or Protection Buffer species in the 
Northwest Forest Pian are present or could be present in the Applegate-Star/Boaz Watershed 
Analysis Area. The red tree vole and Siskiyou Mountains salamander and great gray owl are 
known to be present. Based on information provided in the Draft Protocol for survey of 
terrestrial molluscs, five species could be present in the analysis area. 


Twenty-one special status species (three reptiles, two amphibians, ten birds, and six mammals) 
are known or suspected to be present in the analysis area. These species are either federally 
listed as threatened or are designated as BLM sensitive or assessment species. 





HYDROLOGY 


For purposes of the hydrology discussion, the Applegate-Star/Boaz Watershed Analysis Area is 
stratified into two areas, Star Gulch and the Applegate River frontals. Star Gulch is 
subdivided into 19 drainage areas and the Applegate River frontals consists of 3 drainage 
areas, which include the Applegate River and Boaz Gulch (Map 10). 


Groundwater 


Groundwater supplies in the Applegate-Star/Boaz Watershed Analysis Area are limited and 
primarily found in valley bottom alluvium of the Applegate River corridor. This area has not 
been identified as a critical groundwater area by the Oregon Water Resources Department 
(OWRD 1989). 


Surface Water 


Surface water in the Applegate-Star/Boaz Watershed Analysis Area includes: streams, 
wetlands, reservoirs, and ditches. There are no natural ponds or lakes within the analysis area. 
Two palustrine (marsh) wetlands are identified by the U.S. Fish and Wildlife Service in their 
1984 National Wetlands Inventory along the Applegate River on private land. Wetlands in the 
National Wetlands Inventory by definition were large enough to be seen on 1974 aerial 























- Version 1. Waserahed Characterization 
photographs. Additional wetlands may be located during site-specific project analysis. 


There are 201.7 stream miles in the Applegate-Star/Boaz Watershed Anaiysis Area (Map 10). 
These include 14.8 miles of fish-bearing streams and approximately 186.9 miles of 
permanently flowing nonfish-bearing and intermittent streams. Inventory of nonfish-bearing 
streams has not been conducted to determine whether they are permanently flowing or 
intermittent. Miles of stream by stream order for Star Gulch and the Applegate River frontals 
are shown in Table 7. First and second order streams comprise 77 percent of the total stream 
miles. 








Table 7. Stream Miles by Stream Order 









































The Star Gulch United States Geological Survey (USGS) gaging station is located 
approximately one mile upstream from the mouth and provides nonregulated streamflow 
information for Applegate-Star/Boaz Watershed Analysis Area. The USGS gaging station near 
Copper (below the Applegate Dam) has collected pre- and post dam streamflow information 
for the Applegate River. Hydrographs developed for Star Gulch and the Applegate River 
show the average monthly streamflow distribution (Figures 3 and 4). 
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Figure 3. Streamflows for Star Gulch and Mean Monthly Percentage of Annual Water Yield 
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:  Gouscs: U.S. Geological Survey Water Resources Data - Oregon (1963-1995) 


Streamflow in the Applegate-Star/Boaz Watershed Analysis Area fluctuates with seasonal 
variation in precipitation. In Star Gulch, 86 percent of the annual water yield occurs from 
November through April. Runoff usually peaks in March and low flows generally occur from 
August through September or October. 


Prior to the construction of the Applegate Dam, 66 percent of the annual water yield in the 
Applegate River near Copper occurred from December to May, runoff peaked in January, and 
low flows occurred in the Applegate River from July through October. After flow regulations, 
50 percent of the annual water yield in the Applegate River near Copper occurs from 
December to May. Dam construction moderated peak flows. The highest runoff occurs in 
May after the reservoir has been nearly filled. The Applegate Dam resulted in increased 
summer flows. 
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Figure 4. Streamflows for Applegate River near Copper Below Applegate Dam (Before and 
After flow regulation by Applegate Dam) 
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Source: U.S. Geological Survey Water Resources Data - Oregon (1960 - 1995) 


Appendix A (Table Al) shows the annual mean discharge, instantaneous maximum discharge, 
and instantaneous minimum discharge for the years of record (through water year 1997) at the 
in the Applegate River during the record period were 29,000 cubic feet per second (cfs) in 
1964 (1965 water year) and 29,800 cfs in 1974. The highest instantaneous peak flow in Star 
Gulch during the record period was 1,050 cfs in 1997. For a period of time during wight of 
the past 11 summers (through water year 1997), Star Gulch has not had continuous surface 
flow. 


STREAM CHANNEL 


The stream network in the Applegate-Star/Boaz Watershed Analysis Area is predominantly 
characterized by steep slopes, incised channels, and short stream lengths. The small tributary 
drainage areas respond fairly rapidly to storm events and water is quickly moved to 
downstream reaches. Drainage densities in the Applegate-Star/Boaz Watershed Analysis Area 
range from 4.3 to 10.0 mi/mi* (an average of 7.1 mi./mi* in Star Gulch and 7.7 mi./mi? in the 
Applegate River frontals). Higher drainage densities reflect greater intensity of channel 
incision and efficiency of basin drainage and erosion. 


Roagen's stream classification system (1994) was used to categorize channel morphology 
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characteristics for the major drainages. Stream categories are based on stream gradients, 
sinuosities, valley form, entrenchment, and confinement (Rosgen 1994). These stream 
characteristics were obtained from 7.5 minute USGS topographic maps and aerial photographs. 





Star Gulch tributaries and the other Applegate River tributaries within the analysis area have 
similar stream morphology characteristics. The upper reaches have very steep stream 
gradients (10 percent and greater) with frequently spaced vertical drop/scour-pool bed features 
(Roagen type Aa+). They have straight, narrow, deeply entrenched, and confined channels. 
The lower reaches of the major tributaries have steep stream gradients (4 to 9.9 percent) with 
step/pool bed features (Rosgen type A). They are entrenched and confined with a low 
width/depth ratio. 


The lower portion of Star Gulch (from the mouth to 1918 Gulch) has a moderate stream 
gradient (3.2 to 3.7 percent) and is moderately entrenched and riffle dominated with 
infrequently spaced pools (Rosgen type B). It has stable banks within a narrow, gently sloping 
valley. The lower channel reaches are confined by rock berms that were constructed during 
mining activities in the 1850s. 


The portion of the Applegate River flowing through the analysis area is entrenched and 
disassociated from the adjacent floodplain due to the channel being confined by a road on each 
side (Roagen type F). The valley bottom ranges from approximately 600 to 2,000 feet across. 
The narrowest point is where Star Gulch enters the Applegate River and constricting ridges 
confine the valley bottom. 


Most of the sediment generated in headwater streams is transported out of the steep, high 
energy, tributary channels and into the lower gradient main channels where it is deposited. 
During high flows, deposited material can be moved farther downstream where it is 
redeposited until the next high water event moves it. 


WATER QUALITY 


Beneficial uses that are dependent on aquatic resources in the Applegate-Star/Boaz Watershed 
Analysis Area include: domestic water supply, irrigation, livestock watering, cold water fish, 
other aquatic life, wildlife, recreation, and aesthetics (ODEQ 1992). The designation of 
beneficial uses is important since it determines the water quality criteria that will be applied to 
that water body. Temperature, pH, dissolved oxygen, sedimentation, and turbidity are the 
water quality parameters in the Applegate-Star/Boaz Watershed Analysis Area that are most 
Critical to these beneficial uses. 


RIPARIAN AREAS 


Riparian areas provide a cool, moist refuge, especially important during southern Oregon’s hot 
summers. The riparian. plant community usually differs from those found in the uplands. 
North-facing drainages on permanently-flowing streams have wide riparian areas with a variety 
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of trees, shrubs, forbs, and non-vascular plants (e.g., mosses and liverworts). South-facing 
areas on intermittent streams generally have narrow riparian areas often with upland species, 
such as oak mixed in with riparian-dependant species (e.g., maple). Some intermittent or 
ephemeral streams in south-facing brushlands, for example, have little typical “riparian 
vegetation;” this is due to shallow soils, lack of moisture, and intense sunlight in the summer 
months. Other intermittent or ephemeral streams on north-facing drainages also have little 
typical “riparian vegetation,” and the reasons for this are less clear. 


Aspect, valley shape, and stream type (perennial, intermittent, ephemeral) all partially 
determine the amount and species composition of riparian vegetation. Fire has also played an 
important role in vegetation composition. Before fire suppression changed the forest structure, 
cool, underburning fires could have bumed through portions of riparian areas, especially on 
south-facing slopes. It is possible that the riparian plant communities of today are substantially 
different in these areas. However, logging, mining, roads, grazing, agriculture, and 
settlement have been the primary forces affecting riparian areas along all of the streams in the 
Applegate-Star/Boaz Watershed Analysis Area. 


Riparian-dependent wildlife species in the watershed include: amphibians, kingfishers, herons, 
mainly along Star Gulch and its perennial tributaries. The riparian area along the Applegate 
areas along the small intermittent and ephemeral upland tributaries vary in the amount and 
quality of habitat they provide. 









AQUATIC WILDLIFE SPECIES AND HABITATS 
Special Status Fishes 


Two special status fishes, coho salmon (Oncorhynchus kisutch) and Klamath Mountains 
Province steelhead (O. mykiss), spawn and rear in the Applegate-Star/Boaz Watershed 
Analysis Area (Maps 11 and 12). The National Marine Fisheries Service (NMFS) listed coho 
salmon in the Rogue and Klamath river basins on June 6, 1997 as threatened under the 
Endangered Species Act. The Klamath Mountains Province steelhead remain an official 
“candidate” species. 








Other Native Fishes 


Cutthroat (O. clarki) are present in the mainstem of the Applegate River, but are more 
prevalent in Star Gulch (Map 13). Cutthroat tend to inhabit smaller, steeper, colder streams. 
They probably spend their lives in Star Gulch, moving in and out of upstream headwaters to 
spawn. Some cutthroat may only use tributaries to spawn in during the spring, but spend the 
rest of their lives in the Applegate River. 


Rainbow trout are the same species as steelhead (O. mykiss). Rainbow spend their whole lives 
in fresh water and they commonly migrate into tributaries to spawn. However, available 
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information indicates that the O. mykiss in Star Gulch are all steelhead. Rainbow trout are 
only present in the mainstem of the Applegate River (Map 14). 


There are many other native species that may be present in the analysis area. These are not 
considered sport fish or consumed, and consequently have less commercial importance. For 
these reasons, very little information exists on the distribution and abundance of these species. 
Pacific lamprey (Lampetra tridentata), western brook lamprey (L. richardsoni), reticulate 
sculpin (Costus perplexus), and Klamath smallscale suckers (Casostomus rimiculus) are all 
native species present in the Applegate River system. Sculpin and lamprey have been found in 
Star Gulch (Amold 1996). 


Introduced Fishes 


Redside shiners (Richardsonius balteatus), speckled dace (Rhinichthys osculus), and Umpqua 
squawfish (Prychocheilus wnpquae) are common throughout the Applegate River system. 
They were probably introduced inadvertently by anglers. Applegate Lake and Squaw Lakes, 
upstream of the analysis area, have been stocked with largemouth bass (Micropterus 
dolomieul), smallmouth bass (M. salmoides), crappie (Pomoxis spp.), bluegill (Lepomis 
macrochirus), and other warmwater fishes. These fishes that are not native to the Applegate 
River system may be washed downstream during high flows. There is almost no information 
available on the distribution and abundance of these non-native fishes. 


Aquatic Insects 


Aquatic insects are extremely important in stream ecosystems. Among other functions, they 
turn leaves and wood into nutrients for fish ard other aquatic animals. No sensitive or 
endangered aquatic insect taxa were found during a 1996 survey conducted in the Star Gulch 
drainage (Schroeder 1996). Surveys in the adjacent Little Applegate River Watershed found 
two caddisflies species, which may be Philocasa oron, the Clatsop philocasan caddisfly, and 
Tinodes siskiyou, the Siskiyou caddisfly (Wisseman 1995). Both species are considered 
“Species of Concem” (previously called “Category II”) under the Endangered Species Act of 
1973, as amended. | 


Amphibians 


BLM fish surveys have encountered Pacific Giant Salamanders (Dicamptodon ensatus) in Star 
Guich. They may be present in tributaries to Star Gulch, especially north-facing streams that 
have an abundance of canopy cover and large, mossy boulders. Aquatic garter snakes 
(Thamnophis couchii) have been found in Star Gulch and are probably common along the 
edges of the Applegate River. 





Settlement and agricultural activities have had the biggest impact on the Applegate River. As 
farmers and ranchers cut off side channels and floodplains for pasture, water tables in adjacent 
riparian areas dropped. Once abundant side channel and complex alcove habitat, which are 
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important for young fish, have disappeared. The river has been straightened and channelized 
causing it to downcut. Channelization may have changed sediment distribution, possibly 
affecting the amount or stability of spawning gravels. In addition, both irrigation and the — 
Applegate Dam have changed flood and summer low flows in the river (see Hydrology), 
which may have reduced the amount or quality of spawning gravels. Lack of river spawning 
and rearing areas put more pressure on a tributary, such as Star Gulch, to provide fish habitat. 
However, Star Guich may not be a dependable fish production area due to its inconsistent flow 
at the mouth, lack of pools, and marginal spawning areas. Management activities, such as 
road building and logging, have reduced both the quantity and quality of fish habitat in Star 
Gulch. 










Star Gulch appears to be recovering from past human uses. Improvement of fish habitat in the 
Applegate River depends on private landowners, federal land managers, and federal and state 
regulatory agencies working together. 


Habitat for Aquatic Insects, Amphibians, and Other Aquatic-Dependent Wildlife Species 


Information on the distribution of these groups is lacking, therefore, habitat can only be 
discussed in general terms. Where habitat has been lost, local populations have declined. 
Species that depend on wetlands and seasonally-wet areas in open, flat river-bottom areas are 
probably declining. Species that depend on regular flooding in a river system may have 
problems. Species that are adapted to seasonally-flowing streams are probably fine. Species 
that need pool habitat, large woody debris, or old-growth riparian areas in or along small 
streams have lost habitat in Star Gulch and may be declining. 
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CURRENT CONDITIONS 


The purpose of the Current Conditions section is to develop information relevant to the 
the Characterization section and documents the current conditions and trends of the relevant 


ecosystem elements. 


HUMAN USES 
Native Americans 


The native inhabitants of the Applegate-Star/Boaz Watershed Analysis Area, along with other 
native people in the region, were removed to the Siletz and Grand Ronde reservations in 
northern Oregon after the “Indian Wars” of 1851-1856. Today, many of their descendants are 
members of the Confederated Tribes of the Siletz and the Confederated Tribes of the Grand 
Ronde. Both tribes are federally recognized and are active in promoting the heritage and 
welfare of their members. As federally recognized tribes, the Siletz and Grand Ronde are 
accorded governmental status. The Siletz are also a “compact tribe,” according to the Tribal 
Self-Governance Act of 1994 (PL103-413) and may assume responsibility for certain aspects 
of federal programs within the Department of the Interior. There are no reserved treaty or 


tribal rights in the analysis area. 
Archaeological Sites 


Several Native American sites and isolated finds are recorded within the analysis area; the 
most notable is the site at Star Ranger Station. There are also four historic sites recorded that 
relate to mining activities. 


There has been only a limited systematic survey for archaeological remains within the analysis 
area. Historic and prehistoric (Native American) sites are likely to occur along the Applegate 
River and lower reaches of Star Gulch, as well as up the tributaries to these drainages and 
along the ridges of the analysis area boundaries. Mining remains, including several historic 
ditches and rock wails, occur throughout the analysis area; adits related to lode mining are 
reported in the upper reaches of Star Gulch. 



















There are no developed recreation sites in the analysis area. Recreational use includes: 
dispersed camping, as well as activities such as hunting, fishing, mushroom picking, sight 
seeing, and mining. 











‘ 





The Rogue River National Forest manages two facilities in T.39S., R.3W., Section 28. The 

Star Ranger Station is located on the Applegate River approximately 1/4-mile south of Star 

Gulch. An associated work station site is located along the Star Gulch road approximately 

1/4-mile from the Applegate River Road. The work station site has been utilized over the 

years by the Forest Service for various purposes, including housing fire crews, a day care 
center, and the Americorp. The Oregon Department of Forestry operates a lookout tower 
located on Tallowbox Mountain (T.39S., R.4W., Section 11). The primary access is from the 
Cantrall road system to the northeast, which is outside of the analysis area. The lookout has 

been in service since 1923 and is still active today. A streamflow gaging station funded by 

BLM and operated by the United States Geological Survey since 1983 is located one mile up 

Star Gulch. 





Authorized and Unauthorized Uses 


The Bureau of Land Manzgement (BLM) has issued five authorizations within the analysis 
area. Two rights-of-way for water lines are in sections that drain into the Applegate River. 
The other three authorizations are associated with the Tallowbox Mountain Lookout site: one 
is to the State of Oregon for the lookout tower and the other two are for communication 


repeaters. 


There are two known unauthorized waterlines in the analysis area. They have been reported 
and files have been established; subsequent field work and follow-up needs to be completed 
prior to final disposition. Other unauthorized uses probably exist in the analysis area, such as 
garbage dumping, especially in those sections where private and federal lands are intermixed. 
Due to the large amount of contiguous federal ownership in this analysis area and small 
amount of rural interface, unauthorized use is not as common as compared to other watersheds 
with greater amounts of mixed ownership. 


Special Designated Areas 


The analysis area is within the Applegate Adaptive Management Area, and hence subject to the 
policies that affect lands within this land allocation. 


The upper reach of Star Gulch is designated a control watershed for monitoring water quantity 
and quality (USDI 1995). 


County zoning for the private parcels in the watershed are: Exclusive Farm Use (EFU); 
Forest Reserve, 160 acres (FR-160); Woodland Resources (WR); Rural Residential, 5 acre lots 
(RR-5); and Farm Residential, 5-acre lots (F-5). The F-5 designation was intended to act as a 
buffer for the EFU and other resource-based lands, however, this designation has not been 
very effective and may be dropped in the future. If this occurs, these parcels would probably 
become RR-S5 zoning. 
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Fuelwood is the special forest product (SFP) with the largest volume removed from Star Gulch 
followed by Christmas trees and salvage sawtimber. Fuelwood removal probably peaked in 
the late 1970s through the middle 1980s when logging activity was high and use of woodstoves 
was also very high. Restrictions on wood burning in the Medford area, combined with 
decreasing timber sale activity, have resulted in a dramatic reduction in fuelwood cutting since 
the mid-1980s. Christmas tree cutting will continue in the watershed at a low level. BLM has 
utilized Star Guich for many years as a source for individual family tree cutting. Currently, 


there is little interest for other SFPs in the analysis area, such as floral greenery, boughs, and 
mushrooms. 


Logging 


During the fall of 1987, a dry lightning storm moving through southern Oregon started a series 
of large stand replacement fires. The Star Gulch Fire left a blackened landscape on 
approximately 1,735 acres, of which 461 acres were salvaged logged with tractors and skyline 
systems. 


During 1990 to 1992, the landscape showed evidence of available salvage from stand mortality 
by insects. Due to the low volume per acre and areas with few roads, helicopters were used 
for the majority of the salvage. Approximately 5,070 acres were salvage harvested during this 
time period. 


Timber harvest on federal land other than salvage logging virtually halted in 1991 when the 
U.S. Fish and Wildlife Service listed the northern spotted owl as a threatened species under the 
Endangered Species Act of 1973, as amended. Logging has resumed under the 1994 
Northwest Forest Plan using different types of harvest methods, such as commercial thinning, 
density management, and mortality salvage. 


Grazing 


The Applegate-Star/Boaz Watershed Analysis Area contains portions of three BLM- 
administered grazing allotments, as identified in the Medford District Grazing Management 
Program Environmental Impact Statement (USDI 1984) and subsequent Rangeland Program 
Summary updates (Map 15). Table 8 identifies these allotments and their current status. 
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The Lomas Road allotment includes the public lands within T.39S., R.3W., Section 9. The 
remaining lands west of the Applegate River are included within the Applegate allotment. All 
lands within the analysis area east of the Applegate River are included within the Lower Big 
Applegate allotment. As shown in Table 8, the Lower Big Applegate is the only active 
allotment. The allotment preference for the Lower Big Applegate is split between two 
operators, both of whom have their base operation within the Applegate-Star/Boaz Watershed 
Analysis Area along the Applegate River. 


Lower Big Applegate Allotment has a trend for the Boaz Pasture at steady or slightly 
improving for range forage value and condition. Data come from two readings (1990 and 
1995) of a nested frequency monitoring site in section 27 (T39S R3W). However, between the 
1990 signing of the CRMP and the present, range science has re-defined “rangeland” to mean 
only non-transitory grazing land. The study site on Boaz Gulch is within a transitory 
(forested, logged), not perennial grazing land. (Perennial grazing land has to have a potential 
natural community of grass, or at highest, pine/oak type woodland.) There is no guarantee 
this site will be monitored in the future. 












Current livestock utilization levels are consistently at or below moderate utilization on that 
portion of the Lower Big Applegate Allotment within the analysis area. Potential cooperative 
livestock related projects on private lands within the analysis area include fence and livestock 


watering projects in the Boaz Gulch areas. 
Mining Claims 


BLM records show there are approximately 30 valid lode claims and 9 valid placer claims 
within the Stor Guich area. There are three known "Notice of Intent" filings for the various 
mining claims located within the Star Gulch portion of the analysis area. A Notice of Intent is 
& written notice to the BLM for a small scale mining activity. The mining activity cannot 
exceed five acres of ground disturbance in any one year. 


The Applegate-Star/Boaz Watershed Analysis Area falls within the Upper Applegate 
neighborhood (Preister 1994). People living within this area made their living from ranching, 
farming, mining, and logging for much of this century. After World War II, improved roads 
and difficulties in the traditional occupations led to an increase in commuters—people who live 
in the area, but make their living in the more urbanized parts of the Rogue Valley (Priester 
1994). 


The post-war decades have also witnessed a population boom. People moving to the area in 
the 1960-70s are now in positions of local leadership and represent a sizeable portion of the 
population. A greater proportion of immigrants in the 1980s have been retired people who 
have not been so readily absorbed. During the last few years, there has been a trend in the 
construction of large homes with fences, which was not typical of earlier homes (Priester 


1994). 
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Growth and in-migration have placed strains upon the local society and the issues that revolve 
around the problems of a small community, such as the division between new-comers and the 
established locals, lack of local involvement, and the need for a community center. Other 

issues of interest include the problem and fear of forest fires and escalating real-estate prices 


(Priester 1994). 


The Applegate Partnership was formed by individuals, community groups, and residents of the 
Applegate area to address the concems for the Applegate River Subbasin, which includes the 
Applegate-Star/Boaz Watershed Analysis Area. This partnership provides a forum for 
discussing local issues and exchanging information among the various interests in the region. 








Current Human Uses and Trends 


Federal personnel and local landowners are most closely associated with the analysis area. 
Issucs important to federal land management policy, such as ecosystem management and 
adaptive management, will continue to have a direct effect on the lands in the analysis area. 
Issues important to private landowners, such as development and the increase in local 
residents, will continue to affect private and public land issues. 


Ranching, farming, timber harvesting, and employment of public and private forestry 
personnel contribute to the local and regional economy. Some mining continues in Star Gulch, 
although it is at a very small scale. 








BLM's Geographical Information System (GIS) and Transportation Information Management 
System (TIMS) identify approximately 90 miles of road within the analysis area (Map 16), of 
which 69 percent are controlled by BLM. Roads in the analysis area vary from primitive four- 
wheel drive roads to paved highways. The major access roads are located on flatter areas 
along the Applegate River and Star Guich. BLM-controlled roads consist of approximately 43 
miles of natural surface roads, 35 miles of rocked roads, and 13 miles of bituminous surface 
treatment (BST) roads. BLM’s goal is to maintain its transportation system in a safe and 
environmentally sound condition. The result is 2 ‘,ansportation system that provides for 
various recreational activities, private access, logging, fire fighting access, and other land 
management uses. BLM's inventory contains very little information about non-BLM- 
controlled roads. Most county roads have a bituminous surface and private roads are usually 
either rocked or unsurfaced. 


Road densities in the analysis area are highest on BLM lands in Alexander Gulch, Lightning 
Gulch, and Benson Guich (Appendix A, Table A2). There is also a high road density on 
private lands along the Applegate River. Road density is lower on the north side of Star Gulch 
and the east side of the Applegate River (see Erosion Processes and Hydrology sections for 
more information on road density). 












All BLM-controlled roads have a maintenance level assigned to them. The roads are 
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monitored and the maintenance levels are modified when needs and conditions change. 
Maintenance levels range from minimal standards on short roads to high standards on main 
roads. The transportation system in this watershed is generally stable and does not require a 
high maintenance level. BLM road maintenance is partially funded by fees charged for 
commercial use of BLM-controlled roads. A reduction in timber harvest levels has resulted in 
a significant decrease in the primary funding source for maintaining the BLM transportation 
system. Many roads previously maintained at a high level are not being maintained to that 
extent any longer. To reduce maintenance requirements and erosion potential, some roads haw: 
been or will be decommissioned. Other roads are closed until future access is needed; many 
others are maintained at the lowest possible levels. Sharing and maintaining roads with 
landowners has also reduced access and maintenance costs. 





Road maintenance includes reducing soil erosion potential and providing for fish passage at all 
potential fish-bearing stream crossings. Proper maintenance of road drainage systems and 
stream crossing culverts is essential to avoid both erosion and fish passage problems. Most of 
the existing culverts were designed to withstand 50-year flood events. New drainage structures 
will be designed to withstand a 100-year flood event and, when applicable, provide for fish 
passage (USDA and USDI 1994a). Erosion mitigation measures include: constructing 
drainage structures, grass seeding, blocking roads, and placing road surface rock and BST. 


Road maintenance also includes removing safety hazards. Hazard trees next to forest roads are 
removed if they are a safety concern. Hazard trees are those trees that have the potential to 
fall into roadways. They are usually dead, but may be alive with roots under-cut or with 
significant physical damage to the trunk or root system. 


BLM roads are generally open for public use unless blocked by gates or other methods. Gates 
and other road barriers regulate vehicle access to reduce maintenance costs, soil erosion, 
wildlife disturbance, and the transfer of noxious weeds. The BLM road inventory shows 
approximately four miles of BLM-controlled roads are located behind road blocks. 





The BLM sometimes grants legal authorization for use of roads to individuals or timber 
companies who need long-term authorization for a specific need. BLM authorizes this type of 
right by means of a right-of-way grant. At this time, there are no right-of-way grants issued 
for use of BLM roads in this analysis area. Some roads ‘ ‘>= analysis area have reciprocal 
road use agreements between the BLM and timber cor. + viding for a shared cost and 
use of specified roads. The BLM obtains easements fox uct: + across private properties. 


_ EROSION PROCESSES 


As described in the Watershed Characterization section, Erosion Processes, surface colluvial 
erosion or ravelling is a dominant erosion process in the analysis area (Map 7). Where 
vegetation is intact, the rate of ravel movement down slope is inhibited by litter, rooted 
grasses, forbs, shrubs, and large tree trunks. Ravel material typically accumulates on bases of 


trees. Smaller fast growing plants, such as vines and ground-covering species, may inhibit 
ravel movement by establishment of root networks between particles. Coarse wood 
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accumulations also inhibit ravel movement, especially where aligned with the contour of the 
slope. Ravel movement rates and corresponding difference between bare slopes and vegetated 
slopes have not been quantified. Where movement rates are high and/or ravel thickness is 
great (approximately greater than six inches), establishment of tree seedlings or other 
vegetation becomes difficult. 








Where plant communities have been partially or totally eliminated, ravel movement rates 
increase and ravel thickness may increase. High intensity fires, clearcuts, and road 
construction are the most prevalent forms of major disturbance in the analysis area that have 


affected plant communities, thus increasing the ravel movement rate. Vegetative recovery 
should continue, as long as high levels of surface or vegetation disturbance do not occur. 


The other dominant form of erosion is concentrated water flow expressed in the form of rills 
and/or gullies. Areas of high erosion hazard rating are illustrated on Map 7. The rating 
displays susceptibility to the concentrated flow form of erosion in bare soil conditions. If 
vegetated cover is maintained, erosion is usually not evident. Erosion from concentrated flow 
is increased by road construction through the interception of subsurface flow and a very slowly 
permeable road surface. Areas of high road density are in Benson, Lightning, and Alexander 
guiches. Though portions of these areas are not in the high erosion hazard categories, the 
aftificially concentrated flow may cause eroded sites particularly at culvert outfalls and water 


bar/dip outlets. 


SOIL PRODUCTIVITY 


The “intrinsic forest soil productivity” ratings for the soils in the analysis area are shown on 
Map 8. These ratings are relative to one another and based on Natural Resources Conservation 
Service site index indicated for each soil map unit (USDA 1993). These are “intrinsic” 
because they reflect long-term soil properties, such as rooting depth, drainage, density, cation 
exchange capacity, and site characteristics, such as aspect and climate. 


Though not quantified, reduction in current productivity can be due to loss of duff, litter, and 
coarse woody material during intense wildfires and forestry practices (see Watershed 
Characterization, Erosion Processes). Within the last ten years, intensive logging has occurred 
in high road density areas. These areas may have incurred reductions in forest productivity, 
but when compared to the life cycles of the forests, the reductions may not be significant. 


Areas subject to intense fire are more likely to experience noticeable reductions in forest 
productivity as evident in the area burned by the 1987 Star Gulch Fire. Map 21 shows units 
that were more chan 70 percent intensely burned and salvage logged after the fire. An intense 
fire consumed the duff, litter, and most of the coarse woody material. This extensive 
reduction cf organic matter, which is the “nutrient rich” portion of the soil, may have 
significantly reduced long-term productivity. Intense fire reduces the organic matter’s 
influences on important physical characteristics, such as reducing bulk density and adding 
“glues” through processing by soil microbes, which help maintain and stabilize natural 
aggradation (Amaranthus 1989). Without organic matter, a long-term rebuilding process must 
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take place in order to regain lost productivity. 


Much of the Star Gulch Fire occurred on Caris-Offenbacher soils that have a very limited 
capacity for growing trees. There is a delicate balance of organic matter in and on these soils 
that maintains the productivity level. Unless there is a reduction in the fuel component, 
wildfire will cause a downward trend in soil productivity. Reduction of fire hazard through 


management practices will help to maintain and/or improve productivity on southerly aspects. 


Unmanaged forest stands examined in parts of the Middle Applegate Watershed that are 
similar to those in the Applegate-Star/Boaz Watershed Analysis Area have less coarse wood 
than the amount referred to in the Northwest Forest Plan as a minimum needed for healthy 
forests. It is not clear whether this is truly a deficiency or if the Northwest Forest Plan simply 
does not reflect growing conditions in the lower elevations of the Applegate Valley. 





VEGETATION DENSITY AND VIGOR 
Tree Series/Plant Association 


As a result of the recent drought conditions, there is evidence of moisture stress on some of the 
more productive sites. Mortality is occurring in stands that have more trees than the site can 
support. In the PSME (Douglas-fir)/ABCO (white fir)/HODI (creambrush oceanspray) 
association, white fir is dying at low elevations where it cannot compete with the other tree 
species for limited moisture. The harshest sites have white oak associations and the PSME 
(Douglas-fir)/QUGA (Oregon white oak), PSME (Douglas-fir)/CECU (wedgeleaf ceanothus), 
PSME (Douglas-fir)/RHDI (poison oak)/CYGR (Pacific hounds tooth), PSME (Douglas- 
fir)/RHDI (poison oak), and PSME (Douglas-fir)/RHDI (poison oak)-BEPI (Pipers Oregon 
grape) plant associations. Conifer mortality is evident in these associations, especially 
Douglas-fir. Ponderosa pine has died where dense vegetation is present and soil moisture is 
severely limiting. These sites are prone to insect and disease problems. 


Vegetation in all condition classes (including shrublands and woodlands) tends to be late seral 
because of a lack of natural disturbance, such as wildland fires, insects, and disease. Late 
seral stage refers to the stage in development where mortality and snag formation lead to a 
more diverse, mature forest structure with a developing understory (McKinley and Frank 
1996). (Note: The seral stages referred to in this document should not be confused with BLM 
vegetation condition classes.) Shrublands and oak woodlands have vegetation over 100 years 
old. Douglas-fir is the climax tree species in early pole, mid- and mature/old-growth 
condition classes. In the oak woodlands, the oak species will be climax. If early seral plants 
are present, it is usually the result of a small scale disturbance (e.g., landslide, fire, 
blowdown). The grass, forb, herbaceous, and early seedling/sapling condition classes can be 
thought of as early seral in development (Table 3, Watershed Characierization). 
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Stand Development Processes 


After a disturbance, forest lands progress through four distinct stages: stand initiation, stem 
exclusion, understory reinitiation, and old-growth (Oliver and Larson 1990). After a 
disturbance, the stand initiation stage begins. During this period, which may last several 
years, new individuals and species enter the stand. It may take several decades for a given 
stand to make the transition from the stand initiation stage to the stem exclusion stage. The 
stem exclusion stage occurs when the growing space is fully occupied, preventing new 
individuals from invading the site and causing some of the existing vegetation to die. This 
stage has the fewest plant species. The understory reinitiation stage is entered when new 
species and individuals begin to grow in the understory. As overstory trees die, trees from the 
forest floor established during the understory reinitiation stage slowly grow into the overstory. 
When all of the trees that became established from the initial disturbance die, the stand enters 
the true old-growth condition (Oliver and Larson 1990). 





A large percentage of the forest stands in the analysis area are in the stem exclusion stage. 
Canyon live oak, whiteleaf manzanita, shrubs, and herbaceous species arc present in the 
understory. There is very little natural conifer tree regeneration in the understory. These 
timber stands probably had one to 4,000 stems per acre at the stand initiation stage. They 
have never been precommercially thinned and are nearing the end of the stem exclusion stage. 
Many of the older Douglas-fir stands in the analysis area are in the understory reinitiation 
stage. Many of the large, older trees have died leaving space that is now being filled with 


Douglas-fir scedlings. 


Species composition shifts are evident since forest stand establishment. Suppressed shrubs and 
hardwood trees are dying in large pole stands 11 to 21 inches diameter at breast height (dbh). 
Hardwood and shrub species, such as large and small diameter Pacific madrone, white and 
black oak trees, whiteleaf manzanita, creambrush oceanspray, serviceberry, deerbrush and 
wedgeleaf ceanothus are being lost in the understory because of the lack of sun light. 
Douglas-fir has managed to dominate ponderosa pine and knobcone pine on some sites where 
pine is better adapted physiologically. Mature trees 30 inches dbh and larger and at least 150 
years of age are dying because of competition for moisture with excessive trees beneath the 
drip line (outer edge of tree branches). 














The absence of fire in the ecosystem, due to suppression efforts, has changed the species 
composition, structure, stocking rates, and perhaps nutrient cycling of the forest ecosystem. 
Successional shifts from shade intolerant pine species to Douglas-fir and some white fir in the 
higher elevations has occurred over the last 100 years. The pine species and incense cedar are 
also more fire resistant and drought tolerant than Douglas-fir and white fir. Present tree 
stocking rates are higher than historical levels because of less frequent understory fires. The 
combination of high tree stocking levels and drought conditions over the last 10 years has 
resulted in decreased tree vigor and accelerated bark beetle attacks. 


Due to past fire suppression and logging practices, ponderosa pine, knobcone pine, and 
incense cedar stands are converting to Douglas-fir. The increase of Douglas-fir populations 
out-compete old-growth sugar pine pockets and lower elevation ponderosa pine found 
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throughout the analysis area. Knobcone pine have a serotinous cone, which requires fire to 
open them. Without the introduction of fire in the analysis area, the knobcone pine will likely 
be lost. White fir is migrating into the lower elevations and encroaching upon the Douglas-fir. 
The oak woodlands have been encroached upon by Douglas-fir, but many of the conifers 
within the oak woodland are dead or dying. Whiteleaf manzanita and ceanothus species are 
migrating into the oak woodisnds and grasslands, replacing the oaks, pines, and native grass 
species. 


Ferest Ecosystem Disturbance Processes 


Historically, fire and wind have been natural disturbances in the Applegate-Star/Boaz 
Watershed Analysis Area. Forest fires played a major role in shaping the landscape by 
inflmencing species composition and soil site productivity. Fire effects include: 
killing/scarring or weakening trees, burning surface organic matter, decomposition and 
mutrient availability, opening serotinous cones, creating a hospitable environment for seed 
germination (fire cherry, fiseweed, Ceanothus, and ponderosa pine), and providing open 
spaces that favor establishment of shade intolerant species such as pine. Fire suppression since 
the carly 1900s has resulted in overstocked stands, allowed Douglas-fir to replace pine species, 
and possibly delayed the release of nutrients in the soil. Fire suppression has contributed to 
the increase of natural fuels within the forest stands and this factor may result in future fires 
that ave stand-seplacing in nature. The 1987 Star Gulch Fire, which bumed 1,735 acres, is an 


example of a very hot, stand-replacement fire. 


Windstorms have played a role in shaping the landscape pattern. Winds may uproot and 
Overturn trees, snap tree branches, or break trees at the main stem. Frequently, affected trees 
ase exposed due to adjacent timber cutting or a large stand replacement fire. Forest stands that 
have been thinned are also subject to wind damage, if too many trees are removed, because the 
remaining trees are 20 longer supported by surrounding trees. The openings in the forest 
canopy layer thet result from windthrow create growing space that may shift the stand 
development pattern to the understory reinitiation stage. The overturned trees create bare soil 


conditions, providing suitable conditions for natural regeneration, such as dispersal of seeds. 


Fosest pathogens play a significant role in altering the vertical forest stand structure, providing 
wildlife habitat, and in forming the landscape pattern of the analysis area. The most common 
pathogens are Phellinus pind (red ring rot) and Arceuthobisen dougiasii (Douglas-fir dwarf 
mistletoe). Red ring rot is prevalent on harsh sites with high stocking levels and causes stem 
rot and subjects the infected trees to wind damage. Infection of dwarf mistletoe causes growth 
logs, wood quality reduction, and top killing, eventually killing the tree. Other root diseases 
that may be present are: Fomes annosus, Armillaria ostoyae, and Phellinus weirii, and 
Phaeious schweinitzii (velvet top), another stem rot. 


Diaporthe lokoyae may be present in conifer plantations located on dry, harsh sites. Damage 

usually occurs in small patches and is an indication that the trees are experiencing water stress. 
This fungus will usually occur after two or three years of drought and may serve to naturally 

thin overstocked stands that would otherwise require precommercial thinning. Black stain root 
disease (Ceratocystis wageneri) probably occurs in the Applegate-Star/Boaz Watershed 
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Analysis Area and could cause tree mortality in 15- to 25-year old plantations. 


Bark beetle infestations are a primary cause of mortality in stands throughout the analysis area. 
Mountain pine beetles (Dendroctonus ponderosae), western pine beetles (Dendroctonus 
brevicomis) and pine engraver beetles (Ips, spp.) attack the pine species. Flatheaded fir borers 
(Melanophila drummondi) and Douglas-fir beetles (Dendroctonus pseudotsugae) infest 
Douglas-fir. Fir engravers (Scolytus ventralis) select the true fir species. 


Beeties prefer trees that are stressed by disease, injury, drought, or competition. Overstocked 
stands and the prevailing drought have increased the incidence of beetle kill. Large diameter 
old-growth and suppressed younger trees are likely targets for attack. When stand basal area 
exceeds 120-square feet per acre on drier sites or 140-square feet per acre on moister sites, the 
risk of beetle infestation is high (Goheen and Goheen 1995). The stands north of Star Gulch 
Road and east of the Applegate River with a south, east, or west aspect below elevations of 
3,500 feet are at high risk. Logging practices may accelerate the occurrence of beetle 
infestation as populations can build up in slash piles. Trees that have been infected and 
weakened by another pathogen are primary targets for beetle attack. 


Animals play a minor role in altering the landscape pattern and structural diversity of the 
forest. Deer and rabbit browsing may slow down plant succession in a few isolated areas by 
keeping the vegetation in an early seral stage for a longer period. This can give a competitive 
advantage to unpalatable species (e.g., whiteleaf manzanita). Livestock grazing can have the 
same effect. Deer can also thin dense patches of saplings by debarking (polishing their 
antiers). 


Forest Stand Viger and Growth 


Many of the stands in the Applegate-Star/Boaz Watershed Analysis Area appear to be in a state 
of decline. Acceptable forest growth is attained when forests grow at a rate that satisfies the 


desired structural and production characteristics for the specific resource management 
objectives of the stand. Aa acceptable rate necessitates thet forests are sufficiently resilient 
and vigorous to sustain these desirable characteristics through time. Management objectives 
for the analysis area may include reducing the risk of tree mortality from imeects, disease, and 
wildfire, and restoring the vigor, resiliency, and stability of forest stands. The goal of the 
Draft Applegate Adapative Management Area Guide (USDA and USDI 1996) is to achieve 


healthy, diverse, and functioning ecosystems thet are sustainable over time. This could be 
achieved in the majority of cases by commercial thinning or selection harvest methods. 















The predominant soils in the analysis area are Caris-Offenbacher gravelly loams and Vanaocy- 
Voorhies Complex. The Douglas-fir 50-year site index for these soils ranges from 65 tw 75 
(that is, in SO years, Douglas-fir trees will range from 65 to 75 feet im height). Micro sites 
with better soil/water conditions have taller trees. Numerous stands that originated with 
thousands of trees per acre are overstocked and uniess they are treated, may not reach their 


true height or diameter potential. 
Observations and data indicate that most forest stands of the Applegate-Star/Boaz Watershed 
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Analysis Area lack resiliency and vigor. A diminished ability to resist potentially damaging 
forest insects, particularly bark beetles, is characteristic of forests that lack vigor. The 
ongoing escalation of bark beetle related tree mortality throughout the analysis area is 
consistent with this premise. The primary factor contributing to diminished forest vigor is the 
elevated forest density resulting in excessive competition for resources including water, light, 
and nutrients. At the present time, the pole, mid, and mature/old-growth condition classes are 
not meeting their growth potential because of overstocking. Overall, acceptable growth rates 
are not being attained in the Applegate-Star/Boaz Watershed Analysis Area, nor are they 
presently on a trajectory for attainment in the foreseeable future (see the Management 
Objectives and Recommendations section for recommended tree growth rates). 





PLANT SPECIES AND HABITATS 
Special Status Plant Species and Habitats 


The current habitat conditions and trends for the special status plant species known to occur in 
the Applegate-Star/Boaz Watershed Analysis Area are in decline. 


Much of the habitat for Cypripedium fasciculanan in Alexander Gulch has been clearcut. The 
remaining known viable site is a half acre with 120 plants, which was reserved from timber 
harvesting. Fragmentation and physical disturbance of the habitat, edge effects, loss of 
habitat, and decrease in pollinator abundance have reduced the numbers of this species in the 
analysis area. Much of C. montamon's habitat has been disturbed through clearcuts and 
shelterwood cutting or roads dissecting the populations. These two species must have a 
mycorrhizal association for germination and establishment of seedlings. This relationship 
exists throughout the life of the plant (longevity may be near 100 years). These Cypripediums 
appear to be very sensitive to any type of ground disturbance, possibly due to the disruption of 
the micorrhizal association. 















Habitat for Frisillaria gentneri and Lonicera imerrupta may be in decline due to fire 
suppression. | 


Habitat for the Lewisia cotyledon, Sedum lanen ssp. hecknerii, and Sed:an oblanceolatum has 
not been greatly altered, as they occur on rocky outcrops and rocky slopes. The greatest 
habitat impacts for these two genera are road construction, road improvement, and rock 
quarries. Sedten oblanceclans lost some habitat due to a road that dissected a known 
population. Sedken radianm ssp. depauperanm occurs on the forest floor and has received 


greater impacts to its habitat. 


Many nonnative species have been introduced into the analysis area through erosion control 
seeding on burned areas or road cuts. Noxious weeds have begun to invade the area. Both 
nonnative species and noxious species utilize habitat and soil moisture that native species need 
for new plants to become established. 
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Entire plant communities have been lost in areas where land has been cleared for agricultural 





- nd domestic use. 


Survey and Manage vascular plant species that occur in the analysis area (Cypripedium 
Sasciculanen and C. montanum) are at risk of extirpation through loss of habitat and disrupted 
ecosystem functioning (see Special Status Plants). These species occur in very small localized 
populations and are dependent on other organisms in the analysis area for pollination, 
dispersal, nutrients, and habitat. 


Surveys conducted to describe the non-vascular component of the Star Gulch flora indicated 
Star Gulch, which is exceptionally rich in non-vascular plants including fungi, lichens, and 
bryophytes, may be the most mycologically diverse drainage in the Ashland Resource Area. 
Three of these fungi, Cantharellus subalbidus (white chanterelle), Phiogiotis helvelloides, and 
Phytoconis ericetorm are on the Survey and Manage list. In addition, the occurrence of five 
Survey and Manage lichens found in the drainage has been documented. 













Noxious Weeds 


Noxious weeds are unintentionally introduced by several modes. Some of the more common 
modes are: road and power line construction (creating corridors into an area), humans, 
animals, or vehicles (acting as carriers from one area to another); or contaminated livestock 
feed. Once established, many of these species posses the ability to out-compete the native 
vegetation even in the absence of a disturbance. 


Current Medford District policy pertaining to noxious weeds includes assisting Oregon 
Department of Agriculture's efforts to identify, control, and track the distribution and spread 
of target species on BLM-managed lands. 


Fire risk is defined as the probability of various ignition sources causing a fire, that threatens 
valuable resources, property, and life. The fire risk of the Applegate-Star/Boaz Watershed 
Analysis Area is rated as high (USDA and USDI 1994b). The highest risk areas are major 
ridges due to lightning strikes and lands adjacent to open roads and private property due to the 
potential for human-caused fires. Historical lightning occurrence indicates there is the 
potential of lightning fires starting throughout all elevations within the analysis area. Some of 
the high values at risk within the watershed are private residential and agricultural property, 
water quality, and forest resources such as northern spotted owl core areas, soil productivity, 
mature/old-growth timber stands, and plantations. 


Current vegetation conditions are favorable to larger fires of higher intensities than in the past. 
Present day wildfires tend to destroy the majority of existing vegetation. This “stand 
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replacement” process can create distinct changes in plant communities. The Star Gulch fire of 
1987 is a good example of this process. In 1987, wildfires burned a total of 3,885 acres of 
BLM-managed land within the Applegate River Subbasin. Approximately 77 percent of these 
acres bumed at a moderate to high intensity. The Star Gulch Fire burned a total of 1,735 
acres, of which 67 percent burned at a moderate to high intensity. 





Current land management direction calls for the use of prescribed fire as a tool to meet 
resource management objectives. Prescribed fire is typically used to reduce existing fire 
hazard, regulate vegetation species mix, structure, and/or density, enhance habitat for plant 
and animal species, and/or reduce noxious weeds. 


Fire hazard ratings, which determine the threat of ignition, spread, and fire control difficulty, 
were developed to assess vegetation for density, type, vertical structure, arrangement, volume, 
condition, and location (aspect and slope). In general, the existing fuel profile within the 
Applegate-Star/Boaz Watershed Analysis Area represents a moderate to high resistance to 
control under average climatic conditions. Most of the forest stands within the analysis area 
have a dense overstory, a moderate amount of ground fuel, and ladder fuels. Optimal 
conditions exist for the occurrence of crown fires, which could result in large stand 
replacement fires. Crown fires also present an extreme safety hazard for suppression crews. 
Fire hazard ratings for the analysis area are displayed on Map 17 and Table 9. 









Clearcutting over the past two decades in Alexander, Benson, and Lightning gulches has 
created changes in vegetation patterns, which would not have occurred naturally over such a 
large area. The existing stands are in the early seral stages, which are more susceptible to fire 
due to the fuel types present. 














Measurements of smoke or pollutants have only occurred over the past three to four decades. 
The Clean Air Act directed the State of Oregon to meet the national ambient air quality 
standards by 1994. The Oregon Smoke Management Pian identified strategies to minimize the 
impacts of smoke from prescribed burning on smoke sensitive areas within western Oregon. 
Particulate matter the size of 10 microns (PM10) or less is the specific pollutant addressed in 
this strategy. Currently, the population centers of Grants Pass and Medford/Ashland are in 
violation of the national ambient air quality standards for PM10 and are classified as 
nonattainment areas for this pollutant. The nonattainment status of these areas is not 
attributable to prescribed burning. Major sources of particulate matter within the 
Medford/Ashiland area are smoke from woodstoves (63 percent) and dust and industrial sources 
(18 percent). Prescribed burning contributes less than four percent of the annual total. 
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By the year 2000, the goal of the Oregon Smoke Management Pian for all of western Oregon 
is to reduce particulate matter emissions from prescribed burning by 50 percent. Particulate 
matter has been reduced by 42 percent since the baseline period (1991). 


Emissions from wildfires are significantly higher than from prescribed burning. The 1987 
southern Oregon wildfires emitted as much particulate matter as all the burning that occurred 
within the State that year. Prescribed burning under spring-like conditions consumes less of 
season, smoke dispersal is easier to achieve due to the general weather conditions that occur. 
The use of aerial ignition reduces the total emissions by accelerating the ignition period and 
reducing the smoldering stage of the combustion process. 


The effect of smoke produced from prescribed burning may temporarily reduce visibility 
within the analysis area or may concentrate the smoke around the project site or surrounding 
drainages. Prescribed burning would comply with the guidelines established by the Oregon 
Smoke Management Pian and the Visibility Protection Pian. 








TERRESTRIAL WILDLIFE SPECIES AND HABITATS 


Wildlife-General 

The various vegetation condition classes in the analysis area provide habitat for 200+ 
terrestrial wildlife species that are known or suspected to occur in the analysis area. Table 10 
lists wildlife species that are representative of these plant communities and condition classes. 


Table 10. V Condition Classes and ive Wildlife 























Pole (S-11° 
Mid (11-21° Stelier's jay, and lion. 











Matere/old th Q1°+ a) Siskiyou movateins salamander, northern spotted owl, and northern 


Even though wildlife species diversity is high, elements of decline are present in all habitat 
types/condition classes. Grass/forbs/herbaceous habitat is less productive due to the 
encroachment of noxious species, and declining in abundance due to the encroachment of other 
plant communities (for example, mountain shrubland and mixed conifer). Most regeneration 


of mountain shrubland vegetation is dependent on fire, and in its absence, the trend has been 
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toward decadence with little regeneration. The result is a lack of early seral conditions in this 
plant community. Abundance and condition of oak-woodland habitat has decreased due to the 
encroachment of conifers and overstocking of shrubs. 


In the mixed conifer plant community, snag density and down woody material is inadequate in 
many early seral and pole stands due to removal during timber harvest. Due to fire 
suppression, some pole and mature conifer stands are more dense than they would be under 
natural fire regimes, and the lack of intrastand structure in these stands generally results in 
lower wildlife species diversity in comparison to other condition classes. The abundance of 
mature/old-growth habitat has declined primarily due to timber harvest. 


Although supportive data are not available, the general decline in habitat condition probably 
has not resulted in a decrease in wildlife species richness. Rather, there have been changes in 
populations and distribution as habitat abundance and condition changed. 





Mine shafts and rock outcrops with associated talus provide special/unique wildlife habitats in 
the analysis area. Rock outcrops and talus, which are scattered throughout the analysis area, 
normally occur in small pockets but can be quite widespread. In combination with the proper 
microclimatic conditions, talus provides important habitat for at least one special status species 
within the analysis area, the Siskiyou Mountains salamander. 


Mine shafts are present in several locations within the analysis area. A variety of wildlife 
species use mines to fulfill some of their life functions with the bats being the most notable. 


Depending on the species, mines are used as rest sites, day roosts, night roosts, hibernation, or 
maternity sites. Mines in the analysis area have not been inventoried. 


Late-Successional Habitat 


Late-successional (mature/old-growth) habitat is important to a number of wildlife species 
within the watershed analysis area, including the northern spotted owl. The decline of this 
habitat within the range of the northern spotted owl resulted in the federal listing of the spotted 
owl as threatened and the subsequent development of the Northwest Forest Pian. There are 
2,200 acres of late-successional habitat in the analysis area. These 2,200 acres constitute 18 
percent of the forest lands in the watershed. 


Threatened/Endangered Species 


Northern spotted owls, a federally listed threatened species, are present in the analysis area. 
Four spotted owl activity centers have been found and three are currently active. Reproduction 
has been documented at two of these three sites. 


Within the analysis area, there are 5,426 acres of suitable habitat and 2,058 acres of dispersal 
habitat. Suitable habitat provides nesting, roosting or foraging areas for spotted owls and 
generally has the following attributes: high degree of canopy closure (approximately 60 
percent or greater), multilayered canopy, and presence of large snags and coarse woody 
material. Dispersal habitat provides a degree of protection from predators during dispersal, 
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but does aot provide for nesting, roosting or consistent foraging. Canopy closure is generally 
40 w 6D percent. The distribution of suitable and dispersal habitat in the analysis area is 
shown on Map 18. 








The amount of suitable habitat within the median home range of an activity center is often 
indicative of the probability of successful nesting and continued occupancy of a site. Suitable 
habitat is further classified as nesting or roosting/foraging habitat which indicates the quality of 
habitat; that is, nesting habitat is considered high quality while roosting/foraging may be ef 
somewhat lesser quality. Table 11 shows the amount of suitable habitat within the median 
home range for the three active sites. 
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As an indication of how these acres provide for spotted owl nesting, roosting and foraging, a 
threshold of 1,360 acres of suitable isbitat within the median home range has been used by the 
U.S. Fish and Wildlife Service (USFW) for determining incidental take; that is, if suitable 
habitat is being removed by an activity and existing suitable habitat is below or will be reduced 
to less than the threshold acres, there is incidental take of the species. 


Bald cagies, a threatened species, are not known to be routinely present in the analysis area. 
They may, however, opportunistically forage along the Applegate River. 


Northern Spotted Owi Critical Habitat 


Approximately 11,300 acres of the analysis area are in designated critical habitat, of which 
10,500 acres are in CHU OR-74 and 800 acres are in CHU OR-75. The U.S. Fish and 
Wildlife Service designates critical habitat to preserve options for recovery of the species by 
identifying existing habitat and highlighting areas where management should be given high 
priority (USDI (FWS) 1995). In the case of the northern spotted owl, critical habitat was 
designated to protect clusters of reproductively-capable owls and facilitate demographic and 
genetic interchange (USDI (FWS) 1995). Critical habitat was designated prior to 


implementation of the Northwest Forest Pian (NFP). The biological opinion for the NFP 
acknowledges the Late-Successional Reserve (LSR) system established in the NFP as a 


reasonable approximation to critical habitat. Hence, the current function of critical habitat 
outside of LSRs is for dispersal, which provides demographic and genetic interchange between 
LSRs. 











Map 19 shows critical habitat boundaries within the analysis area and the distribution of 
suitable and dispersal habitat within the CHU. There are 4,357 acres of suitable habitat and 
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1,502 acres of dispersal habitat within critical habitat in the analysis area. 
Survey and Manage Species and Protection Buffer Species 


Eight species known or suspected to be present in the analysis area are afforded extra 
protection in the NFP under Standards and Guidelines for Survey and Manage and Protection 
Protection Buffer species), red tree vole (Survey and Manage species), great gray owl 
(Protection Buffer species), and five species of molluscs (Survey and Manage). 


There are several known sites for Siskiyou Mountains salamanders in the analysis area. The 
salamanders are talus obligates and are thought to prefer stabilized talus with a mature/old- 
growth conifer overstory. Older forests provide a high degree of canopy closure, which 

maintains the moist and humid microclimate the species requires. As previously mentioned, 
talus is found in small pockets and larger inclusions throughout the analysis area. The species 
is likely present in those talus areas that are in the mature/old-growth habitat condition class. 

















Little is known about red tree voles in the analysis area. Their presence has been verified 
through spotted owl pellet analysis and the presence of nest material. They are thought to be 
associated with mature and old-growth conifer forests with a high degree of canopy closure. 
Suitable habitat for northern spotted owls (Map 18) would also generally be considered 
suitable for red tree voles. 











Surveys indicate great gray owls are known to be present in the analysis area. These owls are 
associated with forested areas that are adjacent to grasslands and early seral conditions of 
conifer plant associations. They nest in conifer stands and forage in grasslands and other open 
areas. Map 20 shows there are numerous areas with an interface of grassland/early seral and 
mid-/mature/old-growth. Approximately 2,100 acres of the analysis area are potential habitat 
for great gray owls based on the survey protocol for the species. 


The five mollusc species have habitat requirements ranging from talus to conifer forest. Little 
is known about these species and no surveys have been conducted in the analysis area. 


Special Status Species 


Special status species include those species that are listed by the U.S. Fish and Wildlife 
Service as threatened or endangered, proposed or candidate for listing as threatened or 
endangered, or are listed by the BLM as sensitive or assessment species. 


Twenty-one special status species are known or suspected to be present in the Applegate- 
Star/Boaz Watershed Analysis Area. Table 12 lists these species, their status, and the primary 


reason they are listed as special status species. 
























































































































1/ Santas: 

T: Listed as Gevestened under the ESA 

BS: Hesreas semnitive 

BA: Bureas essecenent 

PB: Designated to seceive protection buffers in ths ROD 
SM: Designated as a Survey end Manage epecies in tho ROD 





HYDROLOGY ' 


For purposes of the hydrology discussion, the Applegate-Star/Boaz Watershed Analysis Area is 
stratified into two 2reas, Star Gulch and the Applegate River frontals. Star Gulch is 
subdivided into 19 drainage areas and the Applegate River frontals consists of three drainage 
areas that include the Applegate River and Boaz Gulch (Map 10). 


Groundwater 





Baseline information to assess the current status of groundwater quantity or quality is not 
available. Recent years of below normal precipitation have resulted in reduced recharge of 
groundwater supplies. Water rights for groundwater in the Applegate-Star/Boaz Watershed 
Analysis Area are minimal (0.04 cubic feet per second) and solely for irrigation use. 
Groundwater uses exempt from water rights include: stock watering, lawn or non-commercial 
garden watering of no more than .5 acres, and single or group domestic purposes for no more 
than 15,000 gallons per day. Information is not available regarding the amount of exempt 
uses. 







Streamflow 
Peak Flow 


Maximum peak flows generally come in December and January as a result of rain-on-snow 
storm events (LaLande 1995). These peak flow events occur when a substantial amount of 
rain falls on accumulated snow in the transient snow zone. The combination of rain moving 
into the stream channels and the rapid snowmelt can result in flooding. The transient snow 
zone occupies 21 percent of the analysis area, 33 percent of the Star Gulch drainage, and 51 to 
T] percent of the upper drainage areas in Star Guich (Map 6). 


Upland disturbances, both natural and human-caused, can result in increased magnitude and 
frequency of peak flows. Increases in size and frequency of peak flows may result in 
accelerated streambank erosion, scouring and deposition of stream beds, and increased 
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sediment transport. The natural disturbance that would have the greatest potential to increase 
the size and frequency of peak flows is a severe, extensive wildfire. In the Applegate- 
Star/Boaz Watershed Analysis Area, the primary human-caused disturbances that can 
potentially affect the timing and magnitude of peak flows include the Applegate Dam, roads, 
soil compaction (due to logging, agriculture, concentrated livestock grazing, and residential 
development), and vegetation removal (due to timber harvest and conversion of timbered sites 
to agriculture or residential use). Quantification of these affects on streamflow in the 
Applegate-Star/Boaz Watershed Analysis Area is unknown. 


The Applegate Dam, completed in 1980, has moderat+d high flows in the portion of the 
Applegate River flowing through the analysis area, resulting in fewer and smaller peak flows 
(Appendix A, Table Al). Prior to the dam, the highest instantaneous flow recorded was 
29,800 cubic feet per second (cfs) near Copper in 1974. Since the dam was built, the highest 
instantaneous flow near Copper was 18,800 cfs in 1997 (as of water year 1997). 











Roads alter the hydrologic network and may increase the magnitude of peak flows and affect 
the time it takes for runoff to reach a stream. Roadcuts intercept subsurface water and road 
ditches convey it to streams. Road surfaces collect water during storm events and this water is 
transported to streams (Wemple 1994). This effect is more pronounced in areas with high 
road densities and where roads are in close proximity to streams. Map 16 gives a visual 
portrayal of road densities for all ownerships. Road information for drainage areas in the 


Applegate-Star/Boaz Watershed Analysis Area is shown in Table A2 (Appendix A). 





road densities are found in Upper Star Gulch (5.3 mi/mi’*), Alexander Gulch (8.8 and 
Benson Gulch (5.1 mi/mi*) drainage areas. The number of road stream crossings by drainage 
area shown in Table A2 (Appendix A) partly reflects road proximity to streams. Upper Star 
Gulch, Alexander Gulch, and Lightning Gulch have the greatest number of stream crossings in 
Star Gulch. All three Applegate frontal drainage areas have a large number of stream 
crossings. 





Soil compaction resulting from yarding corridors, agriculture, and concentrated livestock 
grazing also affects the hydrologic efficiency within a watershed by reducing the infiltration 
rate and causing more rainfall to quickly become surface runoff instead of slowly moving 
through the soil to stream channels (Brown 1983). Soil compaction data from yarding 
activities was compiled during a cumulative effects analysis for Star Guich in 1991. Total 
compacted area in Star Guich was 1.9 percent, with Alexander Gulch (4.4 percent) and Benson 
Gulch (3.7 percent) being the drainage areas with the highest compaction. Soil compaction 
calculated for Boaz Gulch in 1992 was 2.5 percent. Soil compaction data has not been 


compiled for the other two Applegate frontal drainage areas. 


Vegetation removal reduces interception and transpiration and allows more precipitation to 
reach the soil surface and drain into streams or become groundwater. Until the new vegetation 
obtains the same crown closure as the previous unmanaged stand, it is considered to be 
hydrologically unrecovered. Vegetation condition class by drainage area is shown in Table A3 
(Appendix A). Large amounts of vegetation removal in the transient snow zone are of 
particular concern due to alterations of the streamflow regime and resultant increased peak 
flow magnitudes (Christner and Harr 1982). This effect could be substantial in the upper Star 
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Gulch drainage areas from Alexander Gulch to the headwaters due to the high percentage (62 
percent) of land in the transient snow zone and the amount of timber harvest that has occurred 
(29 percent). Within upper Star Gulch, Alexander Gulch has the greatest area that is 
hydrologically unrecovered (32 percent) The vegetation is hydrologically unrecovered in 24 
percent of Benson Gulch. The two frontal drainage areas that are immediately upstream and 
downstream of Benson Gulch also have a high percentage (24 and 30 percent, respectively) of 
hydrologically unrecovered vegetation due to the 1987 wildfire. 





Low Flow 


Summer streamflows in the Applegate-Star/Boaz Watershed Analysis Area reflect the low 
summer rainfall (Figures 3 and 4, Characterization). Naturally low summer flows are 
exacerbated by periods of below normal precipitation. Many perennial, tributary streams in 
the analysis area have been drying up during summers in years with below normal 
precipitation. The greatest need for water occurs during the summer when demand for 


irrigation and recreation use is highest. 


Table 13 summarizes water right information obtained from the Oregon Water Resources _ 
Department (OWRD 1995). The majority of water right diversions in the Applegate-Star/Boaz 
Watershed Analysis Area are from the Applegate River and are used for irrigation. They are 
either primary rights from the river or supplemental rights taken from Applegate Reservoir 
releases. The remaining water diversions are located in the lower reaches of the tributaries, 
with Boaz Gulch having the highest allocation rate. 


Table 13. Water i 










































8/3/1981 

12/31/1876 | irrigation (84), 12.80 0 12.80 
fish (16) 

4/10/1912 domestic (29), 
irrigation (65), 0.62 0.06 | 0.68 
fire protection (1.5), 
fish G3), 
wildlife (1.5) 

2/15/1934 domestic (.3), 
irrigation (68.1), 3.17 0 3.17 
mining (31.6) 

12/6/1926 domestic (9), 0.11 0 0.11 
irrigation (91) 

12/6/1926 domestic (8), 0.13 0 0.13 



































Sourcs: Oregon Water Resources Department (1995) 


Regulated flows in the Applegate River below Applegate Dam have moderated low flows, 
resulting in fewer extreme low flow conditions (Appendix A, Table Al). The lowest 
instantaneous flow recorded near Copper was 12.0 cfs in 1979 prior to the dam and 27.0 cfs in 
1986 after the dam was completed. 


The Rogue River Basin Program (OWRD 1989) established minimum perennial streamflows 
for the Applegate River near Copper (Table 14). 


Table 14. Minimum Perennial Streamflows 





me 





Source: OWRD 1989 


Dense (overstocked) forest stands are another factor that may be contributing to low summer 
decreasing the amount of moisture reaching surface and groundwater bodies. Distribution of 
vegetation condition classes provides some insight as to vegetative cover and hydrologic 
response. Acres of vegetation by condition class are shown in Table A3 (Appendix A). Dense 
forest stands are scattered throughout the analysis area. 


STREAM CHANNEL 


The Oregon Department of Fish and Wildlife conducted a stream survey in Star Gulch during 
1993. The survey indicated that 7.7 percent of the streambanks were actively eroding in the 
main channel from the mouth to the headwaters. An intensive stream inventory is needed to 
identify channel stability and condition in the remainder of the analysis area. 


There is a noticeable lack of large woody debris (LWD) in the stream channels. Within Star 
Gulch below Deadman Gulch the average LWD volume is 8.4 m’ per 100 meters and above 
Deadman Gulch it is 30.3 m’ per 100 meters (ODFW 1993). LWD in the streams contributes 
to the form and structure of a stream's channel and largely controls the distribution of aquatic 
habitats (see Aquatic Wildlife), streambank and streambed stability, and sediment and water 
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routing through the system. LWD traps and slows the movement of sediment and organic 
matter through the stream system. Large wood is particularly critical for the steep tributaries 
because it creates a stepped stream profile, with stream energy dissipated in relatively short, 
steep sections of the channel. 





Substrate composition is a good indicator of sediment problems in the stream system and is 
also important for aquatic habitat (see Aquatic Wildlife). Substrate in Star Gulch varies by 
reach, but overall there is 16 percent bedrock, 16 percent boulders, 28 percent cobbles, 26 
percent gravels, 7 percent sand, and 6 percent silt and fine organic matter (ODFW 1993). 
Stream substrate composition is unknown for the remainder of the analysis area. 


The primary sediment source in the Applegate-Star/Boaz Watershed Analysis Area appears to 
be from road surfaces, fill slopes, and ditchlines. Soil that moves into the ditchlines is carried 
to stream systems by ditch runoff. Drainage areas with high numbers of road stream crossings 
are likely to experience the most sediment movement into stream channels. Upper Star Gulch, 
numbers of stream crossings. These high energy Rosgen type A and Aa+ streams (see Stream 
Channel, Watershed Characterization) are capable of transporting sediment to downstream 
reaches that support fish. 


Roads are adjacent to many of the stream reaches within the Applegate-Star/Boaz Watershed 
Analysis Area. In addition to being a sediment source, these roads confine the stream channel 
and restrict the natural tendency of streams to move laterally. This can lead to downcutting of 
the stream bed or erosion of the streambank opposite the road. 


recruitment over the long term. Roads will continue to supply sediment, although proper and 
frequent maintenance and decommissioning would reduce the sediment source. 


WATER QUALITY 


Section 303(d) of the Clean Water Act requires each state to identify streams, rivers, and lakes 
that do not meet water quality standards even after the implementation of technology-based 
controls. These waters are referred to as “water quality limited" and States are required to 
submit 303(d) lists to the Environmental Protection Agency every two years. The Oregon 
Department of Environmental Quality's (DEQ) 1994/1996 list of water quality limited water 
bodies includes the Applegate River from the mouth to the Applegate Reservoir. The 
Applegate River is water quality limited because two water quality parameters, flow 
modification and summer temperature, do not meet state water quality standards. The flow 
modification parameter indicates that documented flow conditions in the Applegate River 
below the reservoir are a significant limitation to fish or other aquatic life. Summer 
temperature was included because the seven day moving average of the daily maximum stream 
temperature exceeded 64°F, which is the state temperature criterion. Star Gulch from the 
mouth to 1918 Gulch is included on DEQ’s 1998 draft list of water quality limited streams due 


to summer temperatures. 
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The Oregon Department of Environmental Quality's (DEQ) 1988 Oregon Statewide 
Assessment of Nonpoint Sources of Water Pollution identifies cold water fish as an impacted 
beneficial use in Star Gulch below Lightning Guich. Star Gulch water quality problems have 
been identified as moderate by DEQ in their 1988 nonpoint source assessment and include low 
flows and insufficient stream structure. Information used by DEQ to make this assessment 
was based solely on observations. High stream temperatures are not listed in the DEQ report 
due to lack of data at the time the report was prepared (Ades 1995). 





Probable causes (disturbances and alterations) associated with the water quality problems 
identified for Star Gulch in DEQ's 1988 assessment include vegetation removal and water 
water withdrawals for irrigated cropland/pastureland is questionable since the only valid water 
right for irrigation is for 0.01 cfs from a sump at the mouth of Star Gulch. The lower portion 
of Star Gulch is on private land and is subject to extensive cattle use. 


Water quality parameters most critical to the beneficial uses (Water Quality, Watershed 
Characterization) in the Applegate-Star/Boaz Watershed Analysis Area are: temperature, pH, 
these water quality parameters and current conditions are described below. 


Temperature 


Many factors contribute to elevated stream temperatures in the analysis area. Low summer 
streamflows, hot summer air temperatures, low gradient valley bottoms, lack of riparian 
vegetation, and high channel width-to-depth ratios result in stream temperatures that can stress 
aquatic life. Natural disturbances that can affect stream temperature are climate (high air 
temperatures), below normal precipitation (low flows), and wildfires and floods (loss of 
riparian vegetation). Human disturbances affecting stream temperatures include: water 
withdrawals; channel alterations; and removal of riparian vegetation through logging, 
concentrated livestock grazing, or residential clearing. 


Water temperatures in the Applegate River below the dam are influenced by water releases 
from the dam. Temperatures immediately below the dam are less than the State tempexature 
Criteria. The 1994 seven-day average maximum temperature of the Applegate River rose from 
61.8°F below the dam to 70.9°F above the confluence with the Little Applegate River, 
approximately 10 miles downstream. Figure 5 shows the difference in 1994 maximum daily 
stream temperatures between the Applegate River below the dam and the Applegate River 
above Little Applegate River. The 1994 stream temperature data is used because the 1995 data 
was incomplete due to equipment malfunction at the USGS gaging station below the dam. 
Summer water temperatures in the mainstream of the Applegate River are noticeably lower 
since construction of the Applegate Dam (USDI 1995). 
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Figure 5. Maximum Daily Stream Temperatures in 1994 for the Applegate River above Little 
Applegate River and Below the Applegate Dam 


Maximum Daily Stream Temperatures 
Applegate River - 1994 
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Source: USGS and BLM data 


The 1995 and 1996 seven-day moving averages of the daily maximum stream temperature at 
the Star Gulch USGS gaging station exceeded the State water temperature criteria, but the data 


was not available when the 1994/1996 list of water quality limited streams was compiled. Star 
Gulch from the mouth to 1918 Gulch is included on the draft 1998 303(d) list. Summer water 
temperatures recorded at the upper Star Gulch site, above Deadman Gulch, did not exceed the 
State temperature criterion. Figure 6 shows the difference in maximum daily stream 
temperatures between upper and lower Star Gulch. 
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Figure 6. Maximum Daily Stream Temperatures in 1995 for Star Gulch at the Gaging Station 
(Lower Star Gulch) and Above Deadman Gulch (Upper Star Gulch) 





Maximum Daily Stream Temperatures 
Star Guich - 1995 
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Source: BLM data 


Summer water temperatures were obtained for Star Gulch tributaries in 1996. Stream 


temperatures recorded for Deadman, Alexander, Ladybug, Lightning and Benson gulches 
remained below the State temperature criterion. 


Water temperature data summaries for the Applegate River and Star Gulch during the summers 
of 1994, 1995, and 1996 are shown in Appendix B. 


pH 


pH is defined as the logarithmic concentration of hydrogen ions in water in moles per liter. 
pH can have direct and indirect effects on stream water chemistry and the biota of aquatic 
ecosystems. pH varies inversely with water temperature and shows a weak inverse 
relationship to discharge. Forest management activities can indirectly affect pH through the 
introduction of large amounts of organic debris and by increasing light to streams (MacDonald 
et al. 1991). 





State water quality criteria for pH in the Rogue Basin ranges from 6.5 to 8.5. Fifteen pH 
measurements taken at the Star Gulch gaging station between October 1983 and September 
1985 ranged in value from 7.7 to 8.7 with an average of 8.3 (USDI 1985). The Upper Star 
Gulch site was monitored for pH in 1985 and had a range of 8.3 to 8.4 with an average of 8.3. 
pH measurements made in tributaries to Star Gulch during 1985 ranged from 7.8 to 8.6, with 
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the lowest values found in Deadman and Lightning gulches and the highest values found in 
Ladybug and Benson gulches. Star Gulch and its major tributaries were sampled for pH in 
September 1996 with the following results: Star Gulch at the gaging station, 8.2; upper Star 
Gulch, 8.2; Deadman Gulch, 7.7; Alexander Gulch, 8.2; Ladybug Gulch, 7.9; Lightning 
Gulch, 7.8; and Benson Gulch, 8.0. pH for Star Gulch and its tributaries appears to be 
within the expected range. 


Dissolved Oxygen 


Dissolved oxygen (DO) concentration refers to the amount of oxygen dissolved in water. DO 
is critical to the biological community in the stream and to the breakdown of organic material 
(MacDonald et al. 1991). Dissolved oxygen concentrations are primarily related to water 
temperature (MacDonald et al. 1991). When water temperatures increase, oxygen 
concentrations decrease. 









The State dissolved oxygen standard was revised in January 1996. The new standard describes 
the minimum amount of DO required for different water bodies (waters that support salmonid 
spawning until fry emergence from the gravels, waters providing cold-water aquatic resources, 
and waters providing cool-water aquatic resources). Dissolved oxygen was measured in Star 
Gulch and its major tributaries between May and October during 1983, 1984, and 1985 (USDI 
1985). The measurements ranged from 8.8 milligrams per liter (mg/I) to 11.7 mg/l and 83 to 
107 percent saturation. Average percent saturations of dissolved oxygen were 87 percent in 
Lightning Gulch, 88 percent in Deadman Gulch, 92 percent in upper Star Gulch, 93 percent in 
Ladybug Gulch, 94 percent in Alexander Gulch, and 95 percent in Benson Gulch and lower 
Star Gulch. Further monitoring is needed to meet the data requirements of the revised 
standard and to determine if dissolved oxygen levels are within the established criteria. 





Sediment and Turbidity 


Sedimentation is the natural process of fine sediments (sand and silt) entering a stream 
channel. However, an excess of fine sediments can cause problems such as turbidity (the 
presence of suspended solids) or embeddedness (buried gravels and cobbles). Sedimentation is 
generally associated with storm runoff and is highest during fall and winter. Most of the 
sediment generated in headwater streams is transported out of the steep tributary channels and 
into the lower gradient main channels where it is deposited. Natural processes that occur in 


the analysis area such as surface erosion, wildfire, and flood events contribute to increased 
sedimentation. 


Accelerated rates of upland erosion in the analysis area are primarily caused by logging and 
road building. Older roads with poor locations, inadequate drainage control and maintenance, 
and unsurfaced roads are more likely to erode and cause the sedimentation of stream habitats. 
Road-related erosion in the analysis area has been noted in the headwaters of Boaz Gulch and 
Upper Star Gulch. 








In the Applegate River corridor, increased sedimentation can be attributed to grazing in 
riparian zones and residential clearing (USDA and USDI 1995). Streambank erosion is 
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accelerated by riparian vegetation removal. Annual maintenance of many diversion structures, 
especially gravel dams, and irrigation return flows also cause sedimentation (Applegate River 
Watershed Council 1994). 





Turbidity data has been collected for Star Gulch and its tributaries since 1982. Automatic 
water samplers are located at the USGS streamflow gaging station near the mouth of Star 
Gulch and above Deadman Gulch. A comparison between average monthly turbidity for these 
two sites is shown in Figure 7. The average annual turbidity for Star Gulch at the USGS 
gaging station is 1.62 Nephelometer Turbidity Units (NTUs), with a maximum value of 55.3 
NTUs and a minimum of 0.08 NTUs. The average annual turbidity for Star Gulch above 
Deadman Gulch is 1.41 NTUs, with a maximum value of 20.01 NTUs and a minimum of 0.11 
NTUs. Turbidity has also been measured from grab samples collected at the above two sites 
and the major Star Gulch tributaries. Average and maximum turbidities from grab samples 
collected between 1982 and 1996 are shown in Table 15. Turbidity is generally very low in 
Star Gulch and its tributaries. Higher turbidities are associated with storm events and 
subsequent higher flows. 
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Figure 7. Average Monthly Turbidity for Star Gulch 
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Source: BLM dats @ USGS Gaging Station and above Deadman Guich 


Trend 


The water temperature trend in Star Gulch is reduced summer maximum water temperatures as 
riparian vegetation recovers. Water temperatures are likely to maintain the same pattern in the 
Applegate River due to withdrawals, high width/depth ratio, and lack of riparian cover. As 
water temperature decreases in Star Gulch, the pH and DO levels should increase. pH and DO 
levels are not expected to change in the Applegate River. Sedimentation and turbidity in the 
analysis area will probably stay at the existing level unless new road construction occurs (then 
it would increase) or roads are decommissioned (sediment and turbidity would decrease). 





RIPARIAN AREAS 
Applegate River 


Along the Applegate River, the riparian area is relegated to a narrow band along the river 
banks, mostly within the active channel. Most of the trees are alder, with some maple, 
cottonwood, and conifers mixed in. Willow and other shrubs are common on bars, but 
introduced Himalayan blackberries dominate most of the riparian understory. The river is 
deeply incised and bedrock controls are common throughout this section. Many of the banks 
are sparsely-vegetated bedrock. There has not been an assessment of the impacts from the 1997 
New Year's Day Flood. 
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In the Applegate-Star/Boaz Watershed Analysis Area, roads parallel the Applegate River on 
both sides. Because the river is entrenched through some of this section, the roads are on a 
high floodplain. Both of these roads limit the width of the riparian area. One county bridge 
crosses the river. 





Riparian condition is a high priority issue for maintaining or improving steelhead runs and 
cutthroat populations in Star Gulch (USDA and USDI 1995).. 


The riparian area is well-vegetated. It shades the stream channel through most of its length, 
except where past logging removed trees on north-facing slopes. Most of the trees, both 
conifers and hardwoods, are young. There are only a few stands with large-diameter trees. 
Maples are the biggest-diameter trees along Star Gulch between the first bridge across Star 
Gulch and Benson Gulch. Most of the alder appears to be about 20 years old and they 
probably sprouted after the 1974 flood. Species composition is very mixed and includes 
maple, alder, Douglas-fir, ash, live oak, ponderosa pine, and cedar. 


The riparian area lacks large woody debris (LWD). It is not capable of producing much LWD 
in the near future because of the lack of large diameter trees. In riparian areas, LWD helps 
slow down flood waters, provides important nutrients, stores water, maintains humidity, and 
provides “nursery sites” for young trees. Some salamander species use logs in riparian areas 
as cover, feeding areas, and nest sites (Corkran and Thoms 1996). Pacific giant salamanders 
(Dicamptodon tenebrosus) reside in Star Gulch and it is likely that several other amphibian 
species are also present. 


Upstream of Alexander Gulch, Star Gulch Road crosses and runs along the south bank of the 
stream. Only a very thin strip of conifers remains between the road and the stream and there 
is an old clearcut on the other side of road. The riparian area has dried-out due to lack of 


vegetated cover. 


The Star Gulch Road parallels Star Guich from near the mouth to the headwaters in Section 
27. The road crosses Star Gulch three times upstream of Ladybug Gulch. There are over 300 
crossings on perennial, intermittent, and ephemeral channels, mostly in the Alexander, upper 
Star, Lightning, and Benson Gulch drainage areas (Appendix A, Table A2). Roads through 
riparian areas parallel the streams in Alexander, Ladybug, 1917, 1918, and Lightning gulches, 
and an unnamed tributary in Section 23. These roads reduce riparian habitat, limit the number 
of trees that fall into the streams, and decrease shading. Roads on south banks allow hot 


summer sun to penetrate areas raising air and water temperatures and reducing humidity. 
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Lime Gulch 


Even though Lime Gulch is an east-facing drainage, and therefore, not as hot as a west-facing 
drainage, the riparian areas in Lime Gulch are relatively narrow. The same tree species mix 
that occurs in Star Gulch is present in Lime Gulch, they are maple, ash and conifers. Data is 
not available on riparian conditions, past history (e.g., mining), amphibian use, shrub 
condition, humidity, LWD, or other riparian area information within Lime Gulch. 


Very few roads enter the Lime Gulch drainage area. Approximately one-quarter mile of road 
runs through the riparian area near the mouth. There are approximately 15 crossings on 
intermittent and ephemeral ci:annels in the headwaters. 





Boaz Guich and Other Eastside Tributaries 


Because the streams flow in a westerly direction, their slopes are either north or south-facing. 
As a result, the riparian areas are not symmetrical, extending upslope farther on the north- 
facing side than on the south-facing side. Riparian-dependent plants and trees are present in 
these drainages, but in a narrower band than is found in wetter, cooler streams. Also, upland 
vegetation like oak and Ceanothus is often intermixed, especially higher-up in the drainage. 
Data is not available on riparian conditions, past history (e.g., mining), amphibian use, shrub 
condition, humidity, LWD, or other riparian area information. 


The only roads in the east frontal stream watersheds are in Boaz Gulch. A road runs up the 
middie portion of the Boaz Gulch riparian area for approximately one-half mile, crossing the 
channel twice. Fewer than eight road crossings are on intermittent and ephemeral tributaries 
to Boaz Guich and the Applegate River. 


The Boaz Guich drainage area is in a grazing allotment. BLM has not documented any cattle 
impacts to streams or springs, although serious cattle impacts are unlikely. When the cattle are 
on the Boaz side of the ridge, they tend to concentrate at the bottom of the slope near the 
irrigation ditch. Later in the year, the cattle are moved through Boaz over the ridge into the 
Little Applegate River Watershed. They do not tend to congregate for any length of time in 
the Boaz Guich drainage (Stevens 1996). 





AQUATIC WILDLIFE SPECIES AND HABITATS 


Star Gulch is one of eight tributaries with the healthiest fish populations in the Applegate River 
system. The other tributaries (downstream to upstream) are Slate, Cheney, Williams, Beaver, 
Palmer, and Yale creeks, and the Little Applegate River. Star Gulch is the first tributary 
upstream of Williams Creek that provides good fish habitat. The tributaries between Williams 


Creek and Star Guich have been heavily impacted by hydraulic mining and roads. 


Although little is known about fish movement in the Applegate system, it appears that 
tributaries, like Star Gulch, are critical for all fish species. The Applegate River is too warm, 
harbors predators such as introduced bass, and lacks complex habitat for young fish. 
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Therefore, survival of young fish may be better in the tributaries. Although larger fish may 
rear in big pools, the Applegate River probably functions primarily as a migration corridor. 


Summer Rearing Habitat 


Summer fish habitat provides places for fish to hide from predators, avoid competitors, and 
acquire enough food to make it through the winter and spawn the following spring. Slow 
water areas, which include pools and glides (shallow pools), provide the best summer habitat. 
Fish do not have to expend precious energy swimming against the current because velocities 
are slow. Slow water is extremely important for newly-hatched and juvenile fish. Newly- 
emerged salmon fry (20-35mm long) select velocities of less than 10 cm/sec (Everest and 
Chapman 1972; Moyle and Baltz 1985). However, most aquatic insects live in riffles and are 
a good food source for all ages and species of fish. Therefore, a diverse combination of food- 
producing riffles and energy-saving, safe pools provides the best summer-rearing habitat. 


Applegate River 


Summer habitat data is not available for the Applegate River. In general, the river is wider 
and shallower than it used to be. Backwaters and side channels are almost nonexistent and the 
once extensive beaver marshes are gone. Dikes and roads confine the channel and homes line 
the banks. Pool habitat has probably been drastically reduced from historical levels. 


Star Guich 


In Figures 8-20, Star Gulch is divided into seven sections or “reaches.” Each reach comprises 
the following portions of Star Gulch. Reach 1: the mouth to the first Star Gulch Road bridge. 
Reach 2: the first Star Gulch Road bridge to Benson Gulch. Reach 3: Benson Gulch to 
Lightning Gulch. Reach 4: Lightning Gulch to 1917 Gulch. Reach 5: 1917 Gulch to 
Alexander Gulch. Reach 6: Alex Gulch to Deadman Gulch. Reach 7: Deadman to last road 
crossing in mainstem Star Gulch (end of survey). 


Star Gulch has very low pool to riffle ratios, with 20 percent or less slow water (Figure 8). 

Most of the slow water is shallow, which does not provide much protection from predators. 

Most of the total area of pool habitat is in Reach 2, between the first Star Gulch Road bridge 
and Benson Gulch (Figure 9), mainly because the stream is wider and the area of the pools is 
greater, and also because the reach is somewhat longer than the others. 
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Figere 8. Percent Area of Fast/Slow Water Habitats by Reach __ 





























- Source: ODFW 1993 
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9. Total Area of Fast/Slow Water Habitats by Reach 
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Source: CDFW 1993 


Moving upstream, the proportion of cascades (steep, boulders or bedrock rapids) increases. 

The upstream reaches, from 1917 Gulch to the headwaters, are almost all cascades. Cascades 
sometimes have small plunge pools, but essentially, they are fast water. Cutthroat trout seem 
to use these small pools, which allows them to occupy areas farther upstream in the watershed 
than steelhead (Map 13). Adult cutthroat can handle faster velocities than juvenile steelhead. 





Winter Habitat 


Many fisheries biologists think that winter habitat is the primary limiting factor for most fish, 
especially for salmonid species that spend several years in freshwater. Fish have a variety of 
strategies to deal with winter temperatures and high water velocities. In general, small fish 
seek shelter in the small interstitial spaces between cobbles and boulders. They hide under 
logs and undercut banks or in backwater areas and side channels. Larger fish may join 
together in schools and move long distances to find suitable winter habitat (Bjornn and Reiser 
1991}. Smail fish may move if winter habitat is not available. 






The best winter habitat is provided by deep pools with boulders and cobbles, and no fine 
sediments. Glides are unusable as winter habitat because they become fast-water areas in the 
winter (USDI 1996a). Figure 10 illustrates the difference between average depths in pools and 
glides. Deep backwaters, over hanging banks, and areas under and within stable log jams also 
provide good winter cover. especially for larger fish. 
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Figure 10. Average Depth of Pools and Glides by Reach 


Average Depths in Pools and Glides, 
by Reach 
Star Guich, Summer 1993 












































Source: ODFW 1993 


Applegate River 


Winter habitat data is not available for the Applegate River. It is possible that juvenile 
steelhead move out of Star Gulch to overwinter in the Applegate River since there is not 
enough winter habitat in the stream. If they move, it is unlikely that they return to Star Gulch 
before they migrate to the ocean two years later, because the mouth of Star Gulch is steep and 
difficult for small fish to access. 


Star Gulch 


Winter rearing habitat in Star Gulch is very limited. Deep pools provide the most secure 
winter habitat and the amount of deep pool areas are very limited (Figure 11). Shallow pool 
areas (glides) are more common, but in short supply. Pool depth, sediment size, the amount 
of boulder cover, and several other factors were evaluated from the 1993 stream survey data 
for each pool in Star Gulch. These factors were combined to construct “Excellent”, “Good”, 
“Fair®, or “Poor” winter habitat quality ratings. 
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Figure 11. Total Area of Pools and Glides by Reach 


Total Area of Pools and Gliides 


by Reach 
Star Guich, Summer 1983 
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Figure 12. Winter Habitat: Amount and Quality by Reach 


Winter Habitat: Amount and Quality 


by Reach 
Star Guich, Summer 1963 
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Source: ODFW 1993 


Reaches 2, 3, and 4 (from the first Star Gulch Road bridge to 1917 Gulch) contain most of the 
winter habitat in Star Gulch because they contain most of the pools and glides (Figure 11). 
Only a small portion of this winter habitat can be considered “Good” or "Excellent" (Figure 
12). Most of the habitat is rated "Fair" or “Poor,” either because the pools contain large 
amounts of fine sediments or bedrock, or they are too shallow and are likely to provide little 
protection from swift winter flows. 
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Very little winter habitat in Star Gulch is available in Reaches 1, 5, and 6 (Figure 12). Reach 
1 is shown on Figure 12 as being ideal. These reaches are steeper, cascade-dominated, and 
have few pools. Reach 7 does not contain any winter habitat. 





Instream Cover 


Cover is a key component of both szr.mer and winter habitat quality. Cover provides security 
from predation and high water velocities, allowing fish to occupy areas they might not 
otherwise use (Bjornn end Reiser 1991). Overhanging vegetation, logs, extra depth, rocks, 
piles of branches, even single sticks are all used by fish as cover. 


Trout key into cover as protection from predation, but also because they are very territorial. 
They defend their territories against other fish that might compete for food. Complex 
underwater cover (e.g., branches) visually isolates trout from one another, reducing the size of 
their territories and usually increasing the number of fish that might occupy a pool or space 
(Dolloff 1983). Cutthroat and steelhead abundance has been correlated with the abundance 
and quality of cover (Bjornn and Reiser 1991). 


Applegate River 


Data is not available for the Applegate River, but cover is probably limited. Pools are 
probably deep enough that depth alone provides cover for adult steelhead and salmon, although 
little visual isolation. In riffles, rocks and turbulence probably provide most of the cover. 
Fallen alders and other bank vegetation provide cover along the bank, but in many areas along 
the river, blackberries predominate and provide little cover. 


The substrate likely provides excellent cover for sculpin, which are camouflaged against the 
substrate. Adult Klamath smallscale suckers probably use the big, deep pools during the day 
(Rossa 1998). It is unknown how the amount of cover, or lack of it, in the Applegate would 
favor or hinder exploitation by introduced fishes like bass. 


Star Gulch 


Instream cover data is not available, but certain kinds of cover are abundant and others 
probably are limited. Turbulence and substrate in riffies and cascades probably provide most 
of the cover. Althougn limited, some pools have overhanging vegetation, or are deep, or 
both. See the Large Woody Debris section for further information on this form of cover. 


Spawning Habitat 


Trout and salmon spawn in gravels and small cobbles in pool “tails*, which is the downstream 
end of the pool where it becomes shallow before changing into a riffle. In the pool tail, water 
is actually forced through the gravels, bringing oxygen to the embryos and carrying away their 
metabolic wastes. The gravels must be free of fine sediments that might reduce this water 


flow. If the embryos consume oxygen faster than the intragravel water can replace it, they 
will asphyxiate. Fines can also cause problems if they fill the spaces between the gravels and 
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prevent the newly-hatched fish from moving out of the nest, or redd. 
Applegate River 


Spawning habitat data is not available for the Applegate River. It is likely that spawning 
gravels are in short supply in the stretch of river between the dam and the Little Applegate 
River. Most of the erodible rock sources for the Applegate River are above the Applegate 
Dam (USDA and USDI 1995). Historically, the tributaries above Applegate Lake probably 
provided more gravels and cobbles than the tributaries downstream. All of the gravels and 
cobbles from upstream tributaries are trapped behind the dam, leaving the downstream 
tributaries to provide all of the spawning materials. The downstream tributaries will provide 
gravel, but more slowly, which may not be at a rate fast enough to replace gravels moved 
downstream. 





Star Gulch 


BLM does not have recent data on the amount or quality of spawning gravels in Star Gulch 
and its tributaries. However, estimates of spawning gravel amounts and quality obtained from 
pool and substrate information are provided in Figure 13. 


Figure 13. Spawning Gravel Estimates: Amount and Quality by Reach 
(These estimates have not been field verified.) 


Spawning Habitat: Estimated Amounts 
and Quality, by Reach 


Star Guich, Summer 1963 
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Source: ODFW 1993 


Reach 2 has more pool and glide habitat and has a slightly lower gradient than other reaches, 
therefore, it probably contains most of the spawning gravels. However, many of the pools and 
glides in Reach 2 contain large amounts of sand, therefore the quality of the spawning areas is 
questionable. Reaches 3, 4, and 5 have fewer gravels, but they contain less fine sediments, 
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thus the gravels are of higher quality (Figure 13). 
Large Woody Debris 


Large woody debris (LWD) (all or portions of large-diameter trees that have fallen into the 
stream channel) have both physical and biological consequences for fish habitat. Wood pieces 
frequently create a stepped channel profile: short wood-created falls that alternate with low- 
gradient pools. This gives a large portion of the stream a lower gradient, more pools, and 
more acceptable spawning and rearing habitat than might otherwise be available. In steep- 
gradient systems, LWD is essential for trapping spawning gravels. Without LWD, boulders 
and pools formed by bedrock would be the only elements creating depositional areas for 
gravel. 


Besides retaining spawning gravels, LWD also traps organic matter (e.g., fallen leaves and 
branches) enabling bacteria and fungi to process it and incorporate it into the food chain 
(Triska et al. 1982). The extensive storage capacity provided by LWD increases a stream's 
overall productivity, which is usually translated into a healthier and more numerous fish 
populations. 


Different species of downed trees last longer in water than others. For example, Douglas-fir 
decomposes slower than pine or hardwoods. Thicker pieces require greater discharges to 
move, withstand heavier impacts and static loads, and resist decay longer (Pitlick 1981). Short 
pieces can stabilize narrow channels, but the wider the stream channel, the longer the log has 
to be to remain stable and provide long-term improvements in habitat complexity. The rule of 
thumb is that the length of LWD needs to be twice the width of the channel at bankfull flows 
(the discharge at which the stream leaves the channel and goes onto the floodplain, which 
occurs every 1.5 to 2.0 years). 





In general, LWD does not play a big role in creating and sustaining mid-channel fish habitat in 
large rivers. Logs are often not long enough to span the channel and create pools (Swanston 
1991). However, high flows deposit woody material along the channel margins, where it 
often forms the most productive fish habitat in mainstem rivers (Bisson et al. 1987). High 
flows also deposit logs on floodplains where they serve to slow the water down during 
subsequent flood events, create slow-water refuges during high water events, and provide 
habitat for riparian animals and plants during the summer. 


Applegate River 


The Applegate River has very little woody material. Over the years, various agencies and 
residents have pulled most of the logs out of the river during flood clean-up and damage 
prevention efforts. Agencies and residents are concerned about debris jams piling up on 
private property, damaging buildings near the channel, damaging bridges, or diverting the 
river and causing bank failures. Where possible, logs and debris jams should be left on banks 
and in the river to provide fish habitat. 
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Star Gulch 


According to criteria recommended by the Applegate River Watershed Assessment (USDA and 
USDI 1995) and the Squaw-Elliot Watershed Analysis (USDA 1995), Star Gulch has 
inadequate amounts of LWD (Figure 14). The Applegate River Watershed Assessment 
recommends that streams in the Applegate should have 40 to 150 pieces of 24° LWD/mi. The 
Squaw Elliot Watershed Analysis recommends that streams have 25-75 pieces of 24° wood/mi. 
Star Gulch has less than five 24° pieces/mi. in each reach (Figure 14). 


Figure 14. Pieces of Large Woody Debris Per Mile by Reach 
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Source: ODFW 1993 


The 1993 surveys in Star Gulch (ODFW 1993) measured and counted all wood pieces 6" and 
above in diameter, regardless of the length of the piece. Figure 15 presents these data as 
volume per reach length. Most of the wood volume is in Reach 7, the farthest upstream 
section. Reach 7 has over twice the wood volume per reach length than the other reaches. 
Reach 3, Benson Gulch to Lightning Gulch, also has more wood volume than other reaches. 
Reach 3 has the smallest average volume per piece of wood (Figure 16) indicating that all of 
the wood is small. Wood in Reach 7 has a larger average volume per piece of wood. 
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Figure 15. Total Wood Volume by Reach 
Total Wood Volume by Reach 


Star Guich, 1903 surveys 
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Source: ODFW 1993 


Another way to look at the size of the wood in Star Gulch is to divide it into diameter classes. 
Figure 17 presents the number of wood pieces in Star Gulch. The counts from each reach are 
"stacked" upon each other in each column. (Note: almost all of the wood is less than 16° in 
diameter, which is far less than the 24° recommended for long-term fish habitat improvement.) 
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Figure 17. Number of Woody Debris in Each Diameter Class by Reach 


Number of Woody Debris Pieces in 
Each Diameter Class, by Reach 
Star Gulch, 1993 surveys 



































Source: ODI W 1993 


Most of the wood in Star Gulch has fallen into the stream naturally (Figure 18). In Reach 7, 
almost half of the pieces have a cut (sawn) end, indicating they are from logging. Most of 

these cut-end pieces in Reach 7 are less than 8° in diameter (Figure 19). Reach 5, which has 
had no riparian harvesting, has cut end logs in the creek. High flows have probably moved 

them downstream from Reach 6 or Alexander Gulch. 


Figure 18. Woody Debris: Natural vs. Cut-end by Reach | 
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Source: ODFW 1993 
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Figure 19. Number of Wood Pieces in Each Diameter Class, Cut vs. Natural by Reach 





Number of Woody Debris by 





Diameter Class, Cut-end vs. Natural 
Star Guich, 1963 surveys 






































Most of the wood in Star Gulch is stuck in loose debris jams (Figure 20). Star Gulch is a 
steep stream system; short or small-diameter wood moves easily in high flows and accumulates 
in piles. Since most of the wood in Star Gulch is less than 16° in diameter, the frequency of 

_ @ebdris jams is high. Occasionally, jams can be a fish passage problem, usually in low-flow 
years. There are usually many places where water flows through the logs and fish can easily 
pass. It is uncommon for a debris jam to cause long-term problems. None of the debris jams 
in Star Gulch were noted as causing fish passage problems (ODFW 1993). No assessment of 
the impacts of the 1997 New Year's Day Flood have been made. 
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Source: ODFW 1993 


In the 1980s, BLM placed log weirs in Reach 2 to improve spawning and summer rearing 
habitat. Over the years, the weirs began to fall apart. In 1995, an above average water year, 
four structures had no flow over the top of the log (essentially fish barriers) and water 
percolated underneath the log and through the gravels. Another four structures need jump 
pools improved or log sill notches enlarged to help juvenile fish pass over the structure. In 
1997, BLM repaired or removed these structures. 


Turbidity 


When turbidity is high, trout and salmon cannot feed because they rely on their eyes to find 
food. Berg and Northcote (1985) reported that feeding and territorial behavior of juvenile 
coho salmon were disrupted by short-term exposures (2 4 to 4 %4 days) to water measuring 
up to 60 NTUs (Nephelometer Turbidity Units). Long-term exposure to high turbidities may 
affect growth. Newly emerged fry are more susceptible. High turbidities irritate their gills, 
making it difficult for them to breathe. Long-term exposure to turbidities in the 25 to 50 NTU 
range reduced growth in juvenile coho (Sigler et al. 1984). Juvenile salmonids tend to avoid 
streams that are chronically turbid, such as glacial streams or those disturbed by human 
activities (Lloyd et al. 1987), except when the fish have to traverse them along migration 
routes. 


Applegate River 
Turbidity data is not available for the portion of the Applegate River in the analysis area. 
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Star Gulch 


The turbidity data reported in the Water Quality section reports average and maximum 
turbidity levels using 15 years of grab sample data and the average monthly turbidity levels 
from 14 years of data. The averages are very low (less than 3 NTUs). The high maximum 
levels are a response to storms when water flows off of roads and disturbed soil surfaces, 
producing short pulses of high turbidity levels. These storm events might temporarily disturb 
feeding and territorial behavior (Berg and Northcote 1985). However, most storm events in 
Star Gulch occur during the winter months when fish are inactive. After a storm is over, the 
high turbidity levels drop off very quickly to levels well below those that might cause a 
problem for trout. 


that corresponds with known times of suction dredge operations in Star Gulch. Critical times 
to protect steelhead and cutthroat would be in late spring when the newly-h2'-hed fish have 
emerged. 


Temperature 
As mentioned in the Water Quality section, the State Department of Environmental Quality 


(DEQ) water temperature limit for cold-water fish species is 64°F. If a stream reaches 
temperatures above 64°F, DEQ classifies it as “water quality limited” because of temperature. 

















A large body of scientific research shows that cold-water species, like cutthroat and steelhead, 
do not do weil in water temperatures above 64°F. Although fish may survive at higher 
temperatures, they become physiologically stressed. Higher water temperatures increase a 
fish’s metabolism, speeding up all of its body functions. Because of this higher energy 
demand, a fish must use most or all of the food it consumes for maintenance, and very little is 
left over for growth (Bjornn and Reiser 1991). Often small streams are not particularly 
productive, that is they do not produce large amounts of fish food, so increased temperatures 
cannot be translated into faster growing, bigger fish. Fish also become more susceptible to 


disease and parasites at warmer temperatures. 
Applegate River 


As auéentioned in the Water Quality section, water temperatures in the Applegate River 

imi ediately below the Applegate Dam remain below 64°F, the State temperature criteria for 
cold-water fish. In fact, summer water temperatures generally stay below 60°F (Figure 5). In 
1994, temperatures slowly rose above 60°F twice, and then suddenly dropped almost 10° to 
just above 50°F. These sudden temperature changes were probably due to increases in flow 
release from the dam. 


The cool temperatures may be especially important because the rest of the Applegate River is 

abnormally warm. The water warms up rapidly after it leaves the dam, so that by the time the 
river reaches the confluence with the Little Applegate River, maximum water temperatures are 
already in the high us rad low 70s, which is very warm for salmonid fish species and sculpin. 
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This puts pressure on the limited amount of summer rearing habitat available in the river 
canyon below the dam. 


In general, the cool temperatures are good for rearing steelhead and coho, although the sudden 
temperature drops may be physiologically stressful. It is unknown how the other native 
sculpin, are affected by the lower temperatures. Because the unusually high summer water 
temperatures (over 70°F) in the Applegate River are generally thought to be due to a 
combination of low water flows (both natural and due to irrigation withdrawals), reduced 
riparian vegetation cover, ari increased channel width to depth ratio (channel wider and 
shallower), it is likely that the cooler temperatures mimic what was present in the system 
before European intervention. Therefore, for summer conditions, the cool temperatures 

for fish through the stretch of the Applegate just below the dam. 











Altered flows and temperatures from the Lost Creek Dam on the Rogue River have changed 
the timing of salmon and steelhead fry emergence, fish distribution in the river, and adult 
migration and mortality (Cramer et al. 1985). Effects of the Applegate Dam have not been 
th hl * ti t j 


Star Gulch 


In 1995, maximum temperatures near the mouth of Star Gulch exceeded State water quality 
standards on 48 days. The highest maximum temperatures in both July and August were 
68.9°F (Appendix B). 


Warm temperatures are recorded all the way upstream past Lightning Gulch. Both Lightning 
Gulch and Benson Gulch contribute cold water all summer (maximum temperatures 


approximately 61°F), so the warming appears to occur on Star Gulch (Appendix B). 
Dissolved Oxygen 


Dissolved oxygen (DO) must be above a critical level for fish to exist in a stream (Bjornn and 
Reiser 1991). Different fishes have different DO requirements. Cold-water fishes generally 
require higher DO concentretions than warm-water fishes (e.g., bass or bluegill). Davis 
(1975) concluded thai for salmonids, initial distress symptoms of DO deprivation would occur 
at approximately 6 mg. oxygen/liter, which equals 72 percent saturation at 25° Centigrade. 


Applegate River 


Dissolved oxygen data is not available for the section of the Applegate River within the 
analysis area. Directly below the dam, DO concentrations are probably adequate due to the 
cool summer water temperatures. However, if the water is released from the bottom of the 
reservoir, it may have very low DO concentrations. Downstream, as the river approaches the 
confluence with the Little Applegate River, summer DO levels probably decrease with 
increasing we‘er temperature and may reach conditions that cause stress or reduce growth in 
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Star Gulch 


As mentioned in the Water Quality section, DO measurements never fell below 8.8 mg/l from 
May to October during 1983, 1984, and 1985. Therefore, Star Gulch probably never reaches 
the low DO conditions that could cause stress or reduce growth in fish. 


Macroinvertebrates 


Macroinvertebrates populations vary within the Star Gulch drainage (Table 16). Populations 
in Alexander Gulch and Upper Star Gulch have higher diversity than the other sites and high to 
moderate numbers of positive indicator species (species that only live in streams with good 
water quality). Overall, macroinvertebrate abundance is lower in Upper Star than in 
Alexander, but it is not uncommon to see low aumbers of insects in small headwater areas. 
Macroinvertebrate populations in the other streams indicate ‘less healthy’ streams. Diversity is 
low, indicating that only a few species dominate the community, and positive indicator species 
are few or nonexistent, suggesting that water quality is impaired. All of the streams in Star 
Gulch have embedded cobbles, where fires have filled in the crevices between the rocks. This 
decreases aquatic insect habitat. 











Table 16. Variables Describing Aquatic Macroinvertebrate Populations and Habitat in Star 
Gulch and its Tributaries, Autumn 1996 
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" Sites are listed upstream to downstream. MI: Macroipvertebrate, Richness: a variable desc~ibing diversity, CE: 
Cobble embeddedness (how deeply cobbles are buried in f° sediments), EPT: Ephemoptera/Plectoptera/T richoptera, 
Mod: Moderate. Data from Schroeder (1996). 


In four streams, Jronodes, a mayfly, dominates the population. IJronodes colonizes fallen 
wood, scraping off algae and fungi as the wood begins to decompose (Merritt and Cummins 
1984). High numbers of Ironodes suggest there is a lot of wood at th: se sample sites. Wood 
is important habitat for aquatic insects, especially in small steep streams that experience 
scouring and bed movement (Merrit and Curnmins 1984). Many of the streams in the Star 
Gulch drainage show signs of scouring and bedload movement during high flows. 


Fish Barriers 


Barriers such as dams, irrigation diversions, debris jams, or natural water falls can block 
passage of both adult and juvenile fish. Small barriers passable by adult fish may block 
juvenile movement either upstream, limiting their habitat range, or block thei: downstream 
migration. Larger barriers can also prevent adults from reaching spawning habitat or reduce 
the amount of habitat available to resident fish. 


Applegate River 


There are no barriers to juvenile or adult fish within the Applegate-Star/Boaz Watershed 
Analysis Area section of the Applegate River. 


Star Gulch 


The mouth of Star Gulch was a natural steep drop over bedrock, which was probably 
historically a barrier to both juvenile and adult fish, including steelhead. A fish ladder was 
constructed in 1974, providing acccss to spawning habitat for adult steelhead. Annual 
spawning surveys begun in 1980 show a high variability in the number of steelhead that 
spawn, with redd counts varying from 0 to 158. The fish :adder is not a barrier to juvenile 
steelhead moving downstream into the Applegate River; however, it does prevent them from 
returning into Star Gulch. 
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Aquatic Wildlife Species aud Habitats Summary 


The Applegate River has little vegetative cover for fish, few backwaters and side channels, and 
inadequate large woody material. Pool habitat is also limited. The Applegate Dam probably 
prevents adequate spawning gravels from moving downstream, however, it does provide cool 
water to keep temperatures in this section well below the State temperature criteria of 64°F. 
There are no barriers to juvenile or adult fish within the Applegate-Star/Boaz Watershed 
Analysis section of the Applegate. Although larger fish may rear in big pools, the Applegate 
River probably functions primarily as a migration corridor. 


Star Gulch has one of the healthiest fish populations in the Applegate River system. A fish 
ladder constructed in 1974 provides access for adult steelhead to spawn and allows juveniles to 
move out of Star Gulch (although not back in). Spawning gravels appear adequate. The pool 
to riffle ratio is low resulting in less protection for fish from predators in the summer and little 
winter rearing habitat. Most of the trees are young, so there is a lack of large woody material. 
Maximum stream temperatures exceed State water quality standards, although dissolved 
oxygen concentrations remain above concentrations necessary to maintain healthy fish. 
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REFERENCE CONDITIONS 


The purpose of the Reference Conditions section is to explain how past human activities and 
natural disturbances have influenced current conditions in the Applegate-Star/Boaz Watershed 
Analysis Area. This se-tion provides a reference for comparison with Current Conditions. 


HUMAN USES 
Native Reference Ecosystem 


Landscape conditions in the Applegate-Star/Boaz Watershed Analysis Area have varied 
through time reflecting fluctuations in natural forces and changes due to human action. The 
native reference ecosystem refers to landscape conditions that prevailed just prior to the 
influence of western civilization; these conditions reflected the actions of native people, who 
used a variety of techniques to manage the land. Western civilization reached southwestern 
Oregon early in the nineteenth century bringing many changes to the land. In a recent report, 
Pullen (1996) reviewed the documentary record and constructed a model of the ecosystem as it 
existed in the early 1800s. This model indicates the following conditions. 


1. Riparian areas were heavily timbered, primarily with conifers; ponderosa pine was 
prevalent along the Applegate River. Dense brush and thickets of willow occurred at 
the waters edge and downed logs were common. 


2. Valley floors were regularly burned by native people. Burning promoted open prairies, 
groves of oak, and scattered ponderosa pine, and suppressed chaparral. 


3. Valley slope vegetation reflected the influence of natural and human-caused fire. 
North-facing slopes were covered with open stands of ponderosa and sugar pines, with 
an occasional Douglas-fir. South-facing slopes were grassy, with oaks, chaparral, and 
scattered ponderosa pine in ravines. 


4. Mid-elevation forests were less affected by human action and were covered with fairly 
uniform, mature coniferous forests with bushy understories. Oak and chaparral 
dominated the south-facing slopes and north-facing slopes were heavily timbered. 
Natural fire cycles of 10 to 20 years had more effect than fires set by people. 


5. Upper elevations were characterized by a high diversity of environmental zones, with 
prairies, brushfields, downed logs, and open stands of pine, fir, and cedar. Many 
animals flourished, and native people used this zone intensively. Human-caused fires 
helped promote and enhance the resources of this zone. 


6. Deer, elk, bear, small mammals, and predators all flourished. Native burning 
promoted a highly diverse landscape with many ecotones, which provided good habitat 
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for these species. 





7. Beaver were abundant along the Applegate River and salmon and steelhead populations 
were extremely high. 


The Applegate-Star/Boaz Watershed Analysis Area contains the first four zones noted above, 
as well as a segment of the Applegate River and several tributaries. 


Archaeological evidence points to significant use of the watershed by native people. It is 
inferred that those actions that characterized the land management techniques of native people 
were also operative in the analysis area. These actions, especially native burning, would have 
had the strongest affects upon the lower elevations of the analysis area. Higher slopes, in the 
westernmost part of Star Gulch, would have been less affected (see Vegetation for historical 
condition). 


With the advent of miners and settlers to the region in the 1850s, major conflicts arose 
between the native people and the new-comers. Skirmishes and battles continued up and down 
the Applegate Valley, including Star Gulch. A treaty with various bands of Rogue Valley 
Indians was signed on September 10, 1853 and ratified in 1855. 


Early Historic Conditions 1830-1900 


The historic period began with the arrival of nonnative people during the early 1800s. The 
landscape entered by these Euro-American explorers was already a product of the interplay 
between natural and human factors. With the advent of these foreign people, a very different 
and dynamic set of human actions brought rapid changes to the land. 


The earliest effects upon the land probably came with the fur-trappers in the period between 
approximately 1830 to 1850. Beaver were largely eliminated in the region, and their absence 
may have affected the hydrologic regimes of local streams. 


Discovery of gold and the subsequent invasion by hordes of miners from all over the world 
brought major changes to the analysis area. Miners were present up Star Gulch as early as the 
1850s (Walling 1884; McKinley and Frank 1996). Hydraulic mining, with its intensive assault 
on natural landforms and hydrologic regimes, arrived at the analysis avea in the later half of 
the nineteenth century. A homestead claim of 1911 notes that "this land has been prospected 
thoroughly in years past and the old creek channels have been placer mined rather extensively. 
channels in Star Gulch.” This same claim has a map showing the stretch of the Applegate 
River and lower portions of Star Gulch as “mined out,” with placer claims noted in the 
western part of the analysis area. 


Settlers accompanied the miners, and by 1857, all level land in the analysis area was settled, 
primarily along the Applegate River (Black and Black 1990), and by 1884, at least two settlers 
were established up Star Gulch (1884 GLO survey plat). Farming and ranching characterized 
this new way of life. A road was opened along the Applegate River in the 1870s, and a trail 
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extended up Star Gulch as far as Section 13. Federal land policies extended even to this 
remote corner of the American west, as alternate sections of land were withdrawn from the 
public domain to help finance building of the Oregon-California (O&C) railroad. 





A considerable amount of white oak and madrone fell to the prospector's axe for firewood 
during the gold rush period. Local miners and settlers found ponderosa and sugar pine to be 
the most valuable timber species. Pine was cut for flume boards and sluice boxes, as well as 
for roofing shakes and other lumber. 


The nineteenth century incursion of new people brought major changes to the landscape. 
Mining affected the streams and river, changing fish habitat and eliminating native riparian 
vegetation. Settlers and miners cleared the larger timber from the valleys and low-lying hills. 
Ranchers and miners continued to burn the landscape, but often indiscriminately. New species 
of plants and animals were introduced with ranching and farming, displacing or replacing 
native species. Unregulated hunting depleted the game and almost eliminated predators. 


These effects are partially revealed in the notes taken by government surveyors on the alternate 
sections of lands granted to the O&C railroad. The lands were returned to the government in 
the early part of the twentieth century. By 1916-18, these notes showed timber did not exist in 
the eastern sections along the Applegate River, only small amounts of pine and fir in the lower 
hills. Brush was prevalent on the south-facing slopes of Star Gulch, with some good quality 
pine and fir on the north-facing slopes and along Star Gulch itself. Both fires and clearing 
depleted the timber that once existed in the foothills and valley and at mid-elevations on south- 
facing slopes in Star Gulch. 


Early Twentieth Century Conditions 1900-1940 


Ranching, farming, and mining continued as major activities in the analysis area. Mining was 
less prevalent than in the previous century, but remained part of the local way of life. By 
1919, the Cameron Ditch along lower Star Gulch was in operation. It was used for placer 
operations during the winter months of November to May (Jackson County Circuit Court 
1919), and quartz (lode) mining increased in the area (Swenning 1909). Local ranchers grazed 
stock throughout the analysis area. A 1923 Forest Service grazing atlas showed salt logs 
scattered throughout the area (Holst 1923). Settlement continued to show more develo ment, 
with the building of houses along the Applegate River and cabins up Star Gulch (Harrison 
1909), though local farms and ranches stayed primarily in the same families (Black and Black 
1990). 


Local people continued to expand their communication networks. A wagon road extended up 
Star Gulch to cabins in Sections 13 and 19 by 1909 (Harrison 1909). By 1917, a bridge was 
constructed over the Applegate River, just south of Star Gulch (Black and Black 1990). By 
1923, a lookout was established on Tallowbox Mountain, with a trail and phone line. By the 
1930s, the Civilian Conservation Corps built a road up to the Tallowbox Lookout. In 1923, a 
trail and phone line went up the ridge to Palmer Peak from Star Ranger Station, and a trail and 
house went up in Boaz Gulch (Holst 1923). By 1930, there were trails in Star Gulch, 
Lightning Gulch to Palmer Peak, and in 1918 Gulch to Mt. Baldy (USDA 1930). 
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A major new influence in the analysis area was the advent of the Forest Service. Star Ranger 
Station was built in 1911 to house the new rangers who were responsible for the area's federal 
land, including the land in the Applegate-Star/Boaz Watershed Analysis Area. They spent 
much of the early decades of this century fighting both fires and the local propensity to start 
them. The federal emphasis on fire suppression derived from the heavy use of fire by locals, 
prompting the following comments by officials from the local district in 1916. 





"The timber in this district is scattered. It grows only in clumps and isolated 
watersheds, particularly on north slopes where it has escaped the ravages of forest fires. 
Practically all the district has been burned over from time to time during the past 100 
years, and many areas are entirely denuded except for manzanita, chaparral, and 
chemise brush, which always comes after burns." (Brown 1960) 


", . . incendiarism plays the largest part... the principal reasons... are the beliefs 
that burning the brush areas will provide better hunting and better range and furnish 
employment [as fire-fighters] to local people . . . ° (Brown 1960) 


One response to fire was to establish lookouts, such as the one at Tallowbox Mountain in 1923 
(Brown 1960). In the 1930s, a spike camp for crew members of the Civilian Conservation 
Corps (CCCs) was located at Star Ranger station. The CCCs crew worked on fire suppression 
and improved the roads and trails up Star Gulch (Brown 1969). 


The effects of human action continued to manifest on the landscape. Anecdotal descriptions of 
forest vegetation reflect a region denuded of its large trees in the hills and valleys, and affected 
by uncontrolled fires at mid-elevations. At the same time, new growth, especially Douglas-fir, 
appears om the landscape. This is especially notable in areas formerly controlled by native 
burning. A 1911 homestead claim near the mouth of Star Gulch, for example, notes that the 
Douglas-fir on the parcel is about 60 years old, corresponding to the demise of native Indian 
burning practices. Elsewhere, a 1913 Forest Service report notes hunters want to burn brush, 
but “young timber in many places is coming up through the dense brush" (Brown 1960). 


Water resources continued to be used for mining and also for irrigation, with effects on the 
habitat for anadramous fisheries. A homestead claim of 1911 notes that "There is no water for 
irrigation, being already appropriated for irrigation and mining purposes. Plenty of water for 
domestic use may be obtained from the creek (Star]." Ditches were rarely screened, and fish 
frequently perished in the irrigation and mining systems. 


There was still a bounty on wolves in 1917 in an effort to eliminate predators (Brown 1960). 
During the next few decades, Forest Service records note the increasing problem of coyotes. 
Game hunting remained good during this period and many people hunted. 


The timber industry remained small-scale in the analysis area during this period. Low 
demand, transportation problems, lack of first rate timber, and fragmented holdings of federal 
lands all operated to inhibit the industry until the 1940s and the war boom (USDA 1921; 
Brown 1969). 
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Landscape changes in the latter half of this century resulted in large part from those policies 
guiding BLM practices. Alternate sections originally designated for O&C railroad 
development were revested to the U.S. Department of the Interior prior to World War II. In 
the Applegate-Star/Boaz Watershed Analysis Area, this action resulted in the BLM and the 
Forest Service managing alternate sections of land. In 1956, a land exchange consolidated 
holdings for the two agencies and BLM became the primary land manager in the analysis area. 


Beginning in the mid-1950s, the Lower Big Applegate Association obtained a lease to graze 
29,736 acres of BLM-managed lands. This area conforms somewhat to the lands contained 
within the Applegate Allotment #20201 and the Lower Big Applegate Allotment #20206 (Map 
15). The Applegate-Star/Boaz Watershed Analysis Area is almost completely contained within 
these two allotments. 


The Lower Big Applegate Association was composed of seven members who grazed their 
cattle from April 1 through June 30. A total of 421 cattle were grazed by the association in 
1955. Due to a land exchange with the Forest Service, the association's grazing area increased 
to approximately 40,000 acres. The greatest number of livestock grazed was 506 cows in 
1957. Livestock numbers decreased to approximately 310 cattle during the 1960s and to 206 
cattle in 1971. In 1975, the BLM discontinued the Association's lease and began issuing 
permits to individual operators. Prior to 1981, the Applegate Allotment #20201 and the 
Lower Big Applegate Allotment #20206 were a single allotment in excess of 37,000 acres. 
The allotment was split at the request of the operators. 


During the late 1940s to 1950s, small rural sawmills and small logging outfits supplemented 
the huge production of the large wood-products plants situated in the Medford/Central 
Point/White City area. A mill in the town of Ruch operated during the boom years, but closed 


during the 1960s (LaLande 1995). 


Large scale intensive forest management practices began on BLM-managed lands in the early 
1960s. These practices included the inventory of commercial coniferous forests and an annual 
timber sale plan in the Jackson Master Unit. Annual harvest level for the Applegate Forest 
Management Area were approximately 78 million board feet (mmbf) during the 1960s and 
continued to increase the following decades. Timber sales included road construction and a 
tree planting program (USDI 1975). 


The common logging systems on BLM-managed lands in the 1960s included tractor harvest on 
gentle to moderate slopes and high lead cable systems on steep slopes. During the mid-1970s, 
skyline cable logging systems began to replace high lead cable logging systems and tractor 
logging was limited to gentle slopes. During the 1980s, soil compaction concerns led to 
summer logging and the use of designated skid roads and one-end suspension (skyline) cable 
yarding systems. During the 1980s and 1990s, helicopters were used for salvage logging in 
harvest areas that had few roads and low harvest volumes per acre (USDI 1995). 


Table 17 summarizes silvicultural treatments on the lands harvested during the intensive forest 
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management period within the analysis area. 


















































In 1972, the State of Oregon legislated the Forest Pra.tices Act, which addressed all forest 
use, slash disposal, and reforestation requirements (Pacific Logging Congress 1981). The act 
was amended in 1993 to provide additional protection for water quality and riparian 
vegetation. 


For the majority of the federal lands in the analysis area, management focused on fire 
suppression. By the late twentieth century, the effects of long-term fire suppression were 
becoming apparent in the analysis area, as elsewhere in the region. Logging, mining, and 


ROADS 


As Europeans moved into the area, a transportation system began to develop. In the 1870s, 
trails and wagon roads provided transportation routes for early settlers and miners. In the 
early 1900s, access roads were improved and others constructed for private access, fire 
prevention, and other land management activities. Historically, the BLM emphasized timber 
management, and a transportation system was develoz<d and maintained with timber sale 
revenues. The majority of BLM roads were constructed during the 1960s as haul roads for 
timber. 


EROSION PROCESSES 


The historical erosion processes were generally the same as those described in the Current 
Conditions section. Surface colluvial movement (ravel) was dependent on rates of geologic 
uplift. It occurred on very steep slopes usually associated with rock outcrops on ridge 
shoulders, sideslopes, and protruding benches (Pullen 1996). Native people probably did not 
accelerate the rate of erosion by their burning practices because they did not burn on very 
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steep slopes. 


Concentrated flow (gully and rill) erosion occurred mainly in draws where channels were 
created. The density of these channels varied with climatic cycles. During wetter cycles, the 
intermittent stream channels were more common. During dry cycles, cobbles, gravel, and 
plant debris would accumulate in the draws and bury channels, allowing subsuriace flows. It 
is doubtful that the native people burned these areas because the moist draws provided wildlife 
habitat (water and cover). Consequently, the effects from native and natural fire regime on 
this process was probably minimal. 


The existence of residual granite soil in the lower Boaz Gulch area indicates that mass 
movement or landslides probably did occur in the Boaz area hundreds to thousands of years 
ago. The source of this alluvial material is not currently evident, although there appears to be 
some mixing of metamorphic and granitic substrata in the steep to very steep upper slopes. 
Landslides were probably common in areas of contact between granitic and metamorphic 
rocks. 





SOIL PRODUCTIVITY 


Organic matter levels, a measure of soil productivity, varied with climatic cycles and 
management intensity. During wet cycles, organic matter would accumulate, thus increasing 
productivity. During hot, dry cycles, organic matter would be depleted or have minimal 
accumulation. Soil productivity was probably very similar to that shown on Map 8. Natural 
disturbances in the form of vildfires and wind damage created areas of plant regeneration that 
were probably less than ten acres in size. The disturbance contributed to coarse woody 
material in forested areas. 


Native people burned brushlands and meadows in the lower and the gentle to moderate upper 
slopes. Burning may have slightly reduced soil productivity in the ponderosa pine stands, 
though it would have enhanced the pine habitat and increased grass/forb occupation of sites. 
The slight reduction in soil productivity was due to fire consumption of organic matter. The 
resultant fuel reduction decreased fire hazard and diminished the risk of larger losses in soil 
productivity by wildland fire. Thus intense burning of the surface mineral soil was minimal 
(see Soil Productivity, Current Conditions). 


VEGETATION DENSITY AND VIGOR 


The vegetation endemic to the analysis area is a result of time and the unique geology of the 
area. The Siskiyou Mountains of the Klamath Geologic Province serve as a link between the 
Cascade Mountains and the Oregon and California coast ranges. Over the last 60 million 
years, vegetation has migrated into this area from six different directions: the Oregon and 
California coast ranges (red alder, Pacific madrone, and bigleaf maple), the Sierras and 
Cascades (baneberry, Shasta red fir, sugar pine, manzanita spp., and California black oak), 





o5 











Applegate Siar [Boaz Watershed Analysis - Version 1.3 Reference Conditions 


and the Klamath River corridor and lowland chaparral area (juniper and mountain mahogany) 
(Atzet 1994). 





Historically, the vegetation of the Applegate-Star/Boaz Watershed Analysis Area differed from 
the current conditions that exist today. Early surveyors found “lower slopes that were largely 
bare of trees or that contained scattered mature pine timber, a complex mosaic at mid-to-upper 
elevations that consisted of mature/old-growth pine and fir stands, remnant oak and cedar 
openings, brushfields and numerous patches of young reproduction; at the highest elevations, a 
more grass-dominated mosaic that supported true fir—most of it, while perhaps not ‘young,’ 
smaller in size than the mature tim: er on the mid slopes.” (USDA 1995a). Annual tree 
growth was probably greater because of the open nature of the stands. 


Differences in species composition and stand structure have been noted historically. The 
General Land Office (GLO) data recorded during the mid-1800s for T.39S. R.3W., which 
includes about half of the analysis area, shows the five most common species to be: black oak 
(41.7 percent), white oak (22.° percent), ponderosa pine (17.4 percent), madrone (8.3 
percent), and Douglas-fir (5.3 percent) (McKinley and Frank 1996). 


An analysis of the GLO notes and homestead data for the area adds detail to the above picture. 
Black oak, a resource favored by native people, was predominate in the valleys and lower 
hills. An 1857 surveyor notes “open pine and oak timber, the south slopes covered with 
grass" for the lower elevations. In the higher elevations an 1884 surveyor notes a “thick 
undergrowth of fir, . . . , pine, oak, hazel, and matherone [madrone], and some dense forests 
of fir, yellow and sugar pine, oak, and timber of good quality.” A more dziailed look at these 
notes shows that open pine and oak occurred mainly in the lower elevation hills and valleys in 
the eastern part of the analysis area. Dense fir forests occupied north-facing slopes at higher 
elevations, with oak, madrone, and brush on south-facing slopes and at higher elevations. 
Larger trees occurred in the more open spaces at lower elevations, in the valleys, hills, and 
riparian areas. Little or no Douglas-fir existed at lower elevations (McKinley and Frank 
1996). The ridges above Star Gulch were covered in brush. 


In the 19th century, many of the forest stands consisted of large diameter trees, mostly pine, in 
a more open type of forest, predominantly multilayered rather than single layered. The 
current even-age, single canopy stands are a result of stand replacing fires of the 1800s and the 
impacts of intensive forestry practices. Fire suppression, since these stands originated, has 
kept them intact. Only occasional residual trees with old-growth characteristics remain in 
these even-aged stands, which have spread across the landscape. 


Historically, there was more vegetation in the late seral stage of development than there is 
today. Seral stage information taken from 1947 GLO data for the Applegate area shows that 
in 1947, vegetation was 30.5 percent in early seral stage, 21.3 percent in mid-seral stage, and 
48.2 percent late seral stage. This differs from the 1994 BLM Geographic Information System 
(GIS) data, which shows 35.1 percent in early seral stage, 49.8 percent in mid-seral stage, and 
15.1 percent in late seral stage (McKinley and Frank 1996). Early seral stage refers to the 
earliest period following a disturbance characterized by grasses, forbs, brush, young 
hardwoods, and conifer seedlings. Mid-seral stage refers to the stage of development where 
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the canopy begins to close, density leads to mortality and a decrease in ground cover. Later 
seral stage refers to the stage in development where mortality and snag formation lead to a 
more diverse and mature forest structure, with a developing understory (McKinley and Frank 
1996). (Note: the seral stages referred to in this document should not be confused with BLM 
vegetation condition classes.) 


Historically, fire was a primary force in shaping the landscape into a mosaic of vegetation 
communities and age classes. The fire return interval is estimated to have been 2 to 30 years 
between fires. Prior to European settlement, Native Americans probably burned annually. 
This frequent burning tended to maintain a more open type of forest that supported large 
diameter trees and favored the establishment of pine species (see Human Uses, Native 
Reference Ecosystem). Windstorms were responsible for creating openings similar to stand 
replacement fires. With a fairly frequent pattern of occurrence, these disturbances helped add 
to the coarse-grain pattern of the landscape. 


Euro-American settlers cleared the lower elevation land for homesteads and agriculture and 
used the timber for construction. Although these settlers did use fire to maintain grasslands for 
grazing, the trend toward fire suppression began with the advent of the Forest Service in the 
early twentieth century. Fire suppression changed the landscape drastically as open, large- 
diameter pine forests were converted to dense Douglas-fir and white fir stands. With the 
increased density of the forest came elevated fuel loading and the threat of intense wildfire. 
Bark beetle populations increased and caused mortality in both old-growth and second growth 
trees. Some stand replacing fires occurred in the twentieth century. 





PLANT SPECIES AND HABITATS 


Special Status Plant Species and Habitats 


The historic relative abundance and distribution of special status plants in the analysis area 
were probably greater when natural processes wer: allowed to function uninhibited. Natural 
disturbance and succession are two processes that, along with competition, shape vegetation 
occurrences. Many species are fire dependent and could have become totally excluded from 
the area with the advent of twentieth century fire management. Populations of the 

have declined. Species that occur along the riparian areas were probably more plentiful prior 
to the advent of mining and road building. This would be due not only to the loss of habitat, 
but also to the introduction of non-native vegetation. 


Botanical inventories and records were not kept before 1977, and the Applegate-Star/Boaz 
Watershed Analysis Area was altered prior to this period (for example: by gold mining, timber 
harvesting, domestic livestock grazing, and farming). For this reason, there is currently no 
way to accurately document what the reference conditions of the analysis area were prior to 
1977. 
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Survey and Manage Plant Species and Habitats 


Inadequate information exists on most of the non-vascular Survey and Manage species. 
Decreases and fragmentation of the forest have caused a serious threat to bryophytes that grow 
on decaying wood in other areas (Laaka 1992). Logging related factors that cause declines in 
bryophytes and lichens include: the temperature extremes and the drying effect of increased 
wind, the lowering of surface water, the drying of logs, reduction in amount of coarse woody 
material substrate, and increased dispersal distance between fragments of forest (Laaka 1992). 
Habitat conditions for these non-vascular species, if they occur in the analysis area, have 
probably declined. Reference conditions for the Special Status Plant Species apply to the 
vascular survey and manage species. 


Noxious Weeds 





Yellow starthistle is native to the Mediterranean region of Europe and North Africa (Larson et 
al. 1994). It was detected in California in the early 1800s and probably began spreading 
throughout the Northwest in the 1920s (Larson et al. 1994). Bull thistle is also native to 
Europe and has been present in Oregon for some time (French and Burrill 1989). 


The historical fire regime of this analysis area is characterized by frequent (1-25 years) and 
widespread fires resulting from the hot, dry summers. Accounts documented by early settlers 
of Oregon indicate that wildfires were common, wiasspread, and produced substantial amounts 
of smoke impacting visibility and the health of local residents (Morris 1934). These periodic 
fires consumed understory and ground fuels thus leaving a large gap between the overstory and 
ground. This in turn reduced the probability of a crown fire. Typically, fire intensity is low 
because frequent fires limit the time for fuel accumulation. Consequently, the effects of 
individual fires on flora, fuels, and fauna were minor, creating a more stable ecosystem. 


Fires maintained most valley bottomlands and foothills as grasslands or open savannas. 
Forests created from frequent, low intensity fires have been described as open and parklike, 
uneven-aged stands characterized by a mosaic of even-aged groups in the lower elevations. 
Ponderosa pine, Douglas-fir, sugar pine, and white fir were the most common species. All 
four of these species are resistant to fire as mature trees; but as saplings, ponderosa pine is the 
most resistant followed by sugar pine, Douglas-fir, and white fir. Frequent fires had major 
structural effects on young trees favoring ponderosa pine as a dominant species and white fir as 
the least dominant in this forest type. Without fire, Douglas-fir and white fir became the 
dominant species because they are more tolerant of understory competition than the pine 
species. 
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TERRESTRIAL WILDLIFE SPECIES AND HABITATS 
Wildlife - General 





It is difficult to precisely discern habitat conditions and relative abundance of wildlife in the 
analysis area at the beginning of the historic period (early/mid-1800s). The reference 
conditions for human processes influencing the Applegate-Star/Boaz Watershed Analysis Area 
provide insight to what general habitat conditions might have been. 


portions of the analysis area by burning. These areas were routinely burned by the natives to 
maintain conditions suitable for the plants and animals they relied on for subsistence, such as 
tarweed, deer, and elk. The controlled burning maintained an early seral condition (grasses 
and low shrubs), in conjunction with scattered large ponderosa pine and white and black oak. 
This type of management practice likely resulted in relatively large populations of deer and 
other wildlife species preferring these early seral conditions. 


The mid-elevation conifer forest was not managed by Native Americans, and was subject only 
to natural phenomena, such as natural fire, which was less frequent than Native American 
burning. This area was characterized by large Douglas-fir and ponderosa pine with a shrubby 
understory and an abundant supply of snags and down woody material on north and east-facing 
slopes (Pullen 1996). South and west-facing slopes were dominated by chaparral with 
scattered ponderosa pine and hardwoods. Wildlife species preferring mature/old-growth 
conifer stands and chaparral were probably quite populous in this zone. Pullen (1996) 
indicated that diversity was the dominant theme of the Applegate River Subbasin in the 
prehistoric period. This diversity was presumably conducive to healthy populations of a 
variety of wildlife species. 


Vegetation mapping from 1947 provides some indication of the relative abundance of the 
various habitat types in the early/mid-1800s. Although there obviously was habitat change 
from the 1800s to 1947, it appears the upland forested areas remained largely intact. Primary 
habitat change during this period was likely due to: the clearing of riparian vegetation to 
facilitate mining operations, clearing of the scattered oaks and pines on the valley floor to 
facilitate agricultural pursuits, and fire suppression in the rest of the analysis area. Relative 
abundance of plant communities and condition classes based on the 1947 mapping are 
presented in Table 18. 


Table 18. Reference Condition Habitat Acres 





Reference 
Condition 
Acres (%) 


1,895 (11) 
4,640 (26) 
Barty seral 1,838 (11) 
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Given the reference habitat conditions, species currently present in the analysis area were 
likely present in the early/mid-1800s, with the exception of some introduced species (starling 
and Virginia opossum). Also, some species that were present then have now been extirpated, 
such as the gray wolf and grizzly bear. 


Threatened/Endangered Species 


Both threatened species found in the analysis area (northern spotted owl and bald eagle) arc 
presumed to have been present in the early/mid-1800s. Although spotted owl and bald eagle 
presence could not be confirmed, habitat conditions at that time indicate these species were 
present (LaLande 1995; McKinley and Frank 1996; Pullen 1996). 


Due to the abundance of mature/old-growth habitat, spotted owl populations were probably 
higher (Table 18). Also, the presence of excellent riparian habitat along the Applegate River 
and an abundant supply of fish in the Applegate River would indicate that bald eagles likely 
used the analysis area for foraging during the winter months. 


Northern Spotted Ow! Critical Habitat 


Reference conditions for northern spotted owl critical habitat will be addressed on the basis for 
its designation in 1992 since critical habitat did not exist in the early/mid-1800s. Critical 
habitat is designated under the auspices of the Endangered Species Act of 1973. 


The two critical habitat units (CHUs) in the analysis area are OR-74 and OR-75. Both CHUs 
were established to provide for nesting, roosting, and foraging habitat in an area of high 
habitat fragmentation (USDI (FWS) 1995). Additionally, blocks of contiguous habitat and 
known owl sites were incorporated in OR-75. Together, these CHUs provide east-west 
connectivity across the southern portion of the Klamath Mountains Province and link other 
CHUs in this area. 


Survey and Manage Species and Protection Buffer Species 


Based on the habitat presumed ‘o be present in the analysis area in the early/mid-1800s, it can 
be assumed that at least two Survey and Manage species, Siskiyou Mountains salamander and 
red tree vole, were present when Euro-Americans arrived. Given that both species appear to 
be associated with mature/old-growth conifer forests, populations of these species were likely 
quite robust since this habitat was relatively abundant (Table 18). Siskiyou Mountains 
salamander is also a talus obligate and talus appears to be quite plentiful in the analysis area. 
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The great gray owl, a protection buffer species, appears to be a relative newcomer to the 


valleys of southwest Oregon via a systematic range extension. It probably was not present in 
the analysis area at the time of Euro-American settlement; however, this could not be verified. 





Due to a dearth of basic inventory and life history information for the five Survey and Manage 
molluscs that might be present in the analysis area, little can be inferred about their presence 
or abundance at the time of Euro-American settlement. 


Special Status Species 


As with the Survey and Manage species, all 21 special status species were likely present at that 
time (Table 12). Most of the primary threats associated with their present status were 
generally of no consequence prior to Euro-American presence. Without these threats, 
populations of the various species were probably greater and more stable. 


HYDROLOGY 


Historically, streamflows experienced high and low extremes similar to current conditions. 
The exception is the Applegate River below the dam, where the extreme streamflows have 
been moderated since the dam was completed in 1980. 


Histoiic floods occurred in 1853, 1861, 1890, 1927, 1948, 1955, 1964, 1974 (LaLande 1995), 
and 1997. The 1964, 1974, and 1997 floods are the only historic flood events recorded at the 
Applegst< River gaging station near Copper. It is estimatc. that the 1974 flood was greater 
than a 10-year flow event, and the 1964 flood approached a 100-year event (USDA 199S5a). 
These flood events resulted fio: rain-on-snow events. 


Water withdrawals for mining and irrigation in the late 1800s and early 1900s greatly reduced 
summer streamflows in the analysis area. Historic low flows in the Applegate-Star/Boaz 
Watershed Analysis Ai. were associated with years of low precipitation. Drought conditions 
were noted in 1841, 1864, 1869-1874, 1882-1885, 1889, 1892, 1902, 1905, 1910, 1914-1917, 
1928-1935, 1946-1947, 1949, 1959, 1967-1968, 1985-1988, 1990-1992, and 1994 (LaLande 
1995; NOAA 1996). It is likely that many of the smaller streams went dry during the drought 
years and low flows in the Applegate River prior to the dam provided minimal aquatic habitat. 


STREAM CHANN®. 


Historically, the steep, headwater streams in the Applcgate-Star/Boaz Watershed Analysis Area 
had adequate amounts of large woody material to create a step/pool profile. The lower reach 
of Star Gulch had more aquatic habitat prior to being hydraulically mined in the 1870s. It 
probably had a lo ver width/depth ratio, an ample amount of large woody material, and easily 
accessed its floodplain without any constricting berm or road adjacent to the channel. Prior to 
European influences, the section of the Applegate River flowing through the watershed 
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analysis area likely had a lower width/depth ratio, possibly multiple channels during low 
flows, greater sinuosity, and could access its floodplain during flows greater than bankfull. 


Less sediment was available to the stream system prior to mining and road construction 
activities. Less sediment was transported out of the stream system and deposition was greater 
than today because large woody material was more prevalent historically. The large wood was 
capable of trapping and storing more sediment. : 


Beavers were abundant in the Applegate Valley prior to the advent of fur-trappers around 
1830. Beaver dams added wooJy material to streams, trapped and stored fine sediments, and 
reduced water velocities. The loss of beaver dams likely resulted in scouring of channel beds 
and banks, increased width/depth ratios, and fine sediment deposition in pools. 





Hydraulic mining in the mid- to late 1800s had a dramatic effect on stream channels, 
especially the lower reaches of Star Gulch. Channels became more entrenched and 
width/depth ratios increased. Sinuosities were lowered as stream gradients increased. 


Roads were constructed adjacent to the Applegate River and Star Gulch during the late 1800s 
and early 1900s. These actions confined the channels, which restricted the natural tendency of 
streams to move laterally. The low gradient, Applegate River became entrenched and was not 
able to access the adjacent floodplain except during major peak flow events. Channel 
width/depth ratios increased and sinuosities were lowered as ** am gradients increased. 
Maximum stream velocity decreased along with a decrease in bedload transport capability, 
which lead to increased sediment de; ‘tion. 


Logging and land clearing for agricultural use resulted in the removal of large woody material 
from stream channels in addition to removal of stream-adjacent trees. This depleted the 
existing large wood and future large wood rec~"' <nt sources. Floods became more 
destructive without sufficient instream structure ‘u slow the high stream energy. As more 
streambank erosion occurred, the channels widened, and as the streams downcut, the channels 
became entrenched. 


WATER QUALITY 


Overall, historic summer water temperatures were likely lower than today due to lower 
width/depth ratios and more riparian vegetation. Given the fire occurrence prior to 1920, 
some stream reaches could have been sparsely vegetated for periods of time, resulting in 
higher water temperatures. During low flow years, the hot summer air temperatures could 
have produced stream temperatures similar to today's under the same climatic conditions. 


Ranching, farming, and mining in the late 1800s and early 1900s and logging in the mid-1900s 
resulted in a reduction in riparian vegetation, allowing more solar radiation to reach the 
streams. Increased water temperatures were likely a result of this activity. Removal of 
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riparian vegetation also resulted in less large wood in the stream channels, which created 
greater width to depth ratios. Wide shallow streams tend to have higher stream temperaiures. 
Irrigation and mining withdrawals lowered streamflows and contributed to increased stream 
temperatures. 


Sediment loads and turbidity levels were probably lower due to fewer sediment sources prior 
to European influences. Sedimentation and turbidity rose dramatically in conjunction with 
hydraulic mining. Land clearing and road building by settlers also provided a source of 
sediment to streams. 





RIPARIAN AREAS 
Before Euro-Americans 


Before the influence of western civilization, the Applegate River valley was much different 
than it is today. The irrigated low-lying farmland along the river was a thicket of willow with 
winding side channels and beaver ponds. Beaver were so prevalent, that the Takelma people 
called the Applegate “the beaver place." In these beaver areas, aquatic and terrestrial 
vegetation was diverse, providing habitat for a wide variety of riparian-dependent species. 
ponderosa woodlands (Pullen 1996). 


The riparian areas in Star Gulch were probably heavily timbered with a mix of conifers, 
maples, ash and some alder, much as it is today (Pullen 1996). The primary difference in 
vegetation is the size of the trees. Before the influx of settlers, standing trees were primarily 
removed naturally by fires, winds, floods, insects, and diseases. Both conifers and hardwoods 
were probably of larger diameter, and undoubtedly, downed woody material was also large. 
Downed logs would have been common, especially in the north-facing streams. 


North-facing tributaries to Star Gulch would have been heavily timbered, with an understory 
adapted to a cool, damp climate. The cool, moist influence of the riparian area would have 
extended far up the slopes, so maples and similar plant species would have extended beyond 
the bottom of the stream channel. 


South-facing tributaries would have been thick with brush, with dense riparian vegetation 
occupying only the bottom area of the stream channel. Big downed logs, may have been less 
frequent than in the north-facing tributaries. Beaver ponds may have been present near the 
mouths of some of the tributaries, forming tiny wet meadows up the edge of the stream for 
about the first one-quarter to one-half mile. 


Lime Gulch and other intermittent frontal streams were similar to Star Gulch and its 
tributaries. West-facing intermittent streams were thicker with brush, sparsely occupied by big 
conifers with some maple and ash mixed with madrone and oak. Willow and hazel thickets 
would have covered the mouths of the streams. The streams would have meandered through 
the oak woodlands and disappeared in beaver ponds or side channels on the mainstream of the 
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After Euro-Americans 


The discovery of gold in the Applegate River brought miners to Star Gulch in the 1850s. As 
mentioned in the Human Uses section, Star Gulch was “mined out" by 1911, only 60 years 
later. As streams flooded, they deposited gravels along their floodplains. The miners 
prospected the bank gravels as well as the gravels in the streambed. They logged or burned 
riparian areas to access the floodplain gravels, undoubtedly severely impacting the riparian 
area. The lack of riparian vegetation in the channel may have also increased channel erosion 
and downcuiiinz from big floods in the 1880s and 1920s. 


Because Star Gulch has a narrow valley, settlers built trails and roads through riparian areas. 
In the 1930s, the Civilian Conservation Corps (CCC) used bulldozers to build a road up Star 
Gulch to the Tallowbox Lookout. Upstream of Alexander Gulch, the CCCs constructed a road 
adjacent to Star Gulch, reducing the riparian area to a thin strip on one side of the creek. 


By 1916-1918, both fires and clearing had depleted the timber that existed in the foothills and 
valley and at mid-elevations on south-facing slopes in Star Gulch. The activity probably 
increased the amount of erosion in small intermittent streams, especially on south slopes. 
Increased erosion may have lead to downcutting and narrowing floodplains and riparian areas. 


Recent Decades 


Portions of the Star Gulch drainage were clearcut in the late 1970s and early 1980s. 
Regulations at the time did not adequately protect streams and riparian areas. Timber on the 
north-facing slopes (the trees that protected the riparian area from summer sunlight and heat) 
was removed in several areas, destroying the cool, humid nature of the riparian area. In 
addition, many roads were constructed in the riparian area, leaving only a narrow strip of trees 
between the road and stream. In some areas, harvest extended almost to the edge of the . 
stream channel. The best growing conditions in the Star Gulch drainage are along stream 
channels. Roads adjacent to or crossing stream channels further reduced riparian habitat. 


AQUATIC WILDLIFE SPECIES AND HABITATS 


Native people in the Applegate Valley relied heavily upon salmon, steelhead, lamprey, and 
suckers, drying the fish and storing it for winter. Oilier salmon was better for storing over 


longer periods of tirne and therefore, salmon was preferred over steelhead. 


The Applegate stream system had a very large amount of fish. The beaver marshes and side 
channels would have provided rearing areas for coho salmon and other juvenile fish, as well as 
winter habitat. Floods would have spread out over floodplains full of willow thickets, 
cottonwood groves, and beaver marshes. Flood flows would not have caused mainstem 
channel downcutting and habitat simplification. Woody debris jams along river banks would 
have created pools and provided cover and excellent habitat for adult fishes. Spawning habitat 
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was plentiful. If floods destroyed redds, enough fish survived that the population quickly 
rebuilt. 


The mouth of Star Gulch was perhaps not as perched above the Applegate River as it is now. 
The mouth would have been rocky, but there would not have been such a precipitous drop 
down to the river. Fish would have easily navigated the cascade. The river bed elevation may 
have dropped through the years, as‘fiver confinement and placer mining accentuated channel 
downcutting during flood events. The Applegate River would have had rich gravel and cobble 
deposits due to the amount of source material in the headwaters. 


As mentioned in the Riparian section, Star Gulch was heavily mined from the 1850s to the 
early 1900s. Miners probably logged and cleared the riparian area, as well as worked the 
gravels and cobbles for gold. As miners worked through a section of stream or bank, they 
dumped the rocks in big piles alongside the stream, further channelizing and confining it. The 
combination of channel narrowing with lack of large wood would have exacerbated channel 
downcutting, dramatically reduced the number and quality of pools, destroyed overwintering 
areas where fish could withstand high flows, reduced the stream's ability to retain gravels and 
cobbles, and eliminated spawning areas. Most of the mining occurred during the spring and 
early summer, coinciding with steelhead spawning and early rearing, two life stages where the 
fish are particularly susceptible to disturbance. 


By the tum of the century, a complex irrigation system was in place and ditches were rarely 
screened. Past records indicate that thousands of steelhead fry perished each year in irrigation 
ditches. 


Road construction in the 1930s included three or four stream crossings with small narrow 
culverts. Forty years later, these culverts were still impeding fish passage. In the late 1970s, 
these culverts were replaced, although they may not be capable of withstanding 100-year 
return interval flood events. 


BLM records note that steelhead could not get up into Star Gulch in 1972 and 1973. In 1974, 
Rogue Flyfishers built a cement fish ladder at the mouth. BLM also blasted jump pools in 
bedrock chutes near Benson Gulch to improve fish passage. The prevalence of bedrock chutes 
and channel narrowing is probably a legacy from gold mining and road building. 
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SYNTHESIS AND INTERPRETATION 


The purpose of the Synthesis and Interpretation section is to compare current and reference 
conditions of specific ecosystem elements and to explain significant differences, similarities, or 
trends and their causes. 


HUMAN USES 


History 


Human activities have affected the local landscape for thousands of years. Native people were 
sustained by the use and management of natural resources for food, tools, shelter, and trade. 
With the immigration of Euro-Americans to the area, different philosophies, values, and ideas 
associated with world economics changed the native landscape. Throughout the long history 
of the analysis area, two major and contrasting ways of human life have affected the local 
landscape (Table 19). 


Tadle 19. Human 











Economy Local subsistence, based on natural resources, enhanced and managed for local use and 
consumption and for some external (regional) trade. 


Settlement Permanent riverside village; seasonal, temporary use of foothills, ridges; trails up major 
pattern waterways. 


Technology Land management based on indigenous knowledge (local, specific, experiential), simple hand 
(tools and tools, fire. 











World view, Goals: resource enhancement; sustainable subsistence. 

beliefs, goals Small-ecale, traditional society, linked through kinship and bonds of mustual obligation, and 
closely integrated with the natural world within which they lived; beliefs reinforced the 
imtesdepence of the natural and umen world through the metaphor of kinship with species and 
natural forces. 














Population <500 





Daytime population increases with transient work force (FS, BLM, other). 
Booaomy | Linked to global market economy, responsive to complen factors beyond local costrol 
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pattern Government facility at location of native village. 

Main tramspostation corridor along river; access to hills anu uplends increasing through tims; 
area cusrently well-roaded and most pasts of the analysis area accessible by road. 
Considerable transiert and non-resident use of the analysis area by government employees, 
contractors, etc. 





Tools and Scientific knowledge (theoretical, generalizing, experimental). 
technology Initial; pre-industrial tools and technology based on metal, mechanics, animal and human 
power. 


World view, Early goals: extraction of natural wealth, transformation of native landscape to productive 
goals agricultural lands; economic and personal independence for residents. 

Later goals: multiple and sometimes conflicting; include profit motivated economic goals and 
commodity 





views shift later to commodity production, which conflict with early conservation and 
possesvetian movemantes (oly, these conflicting perspectives are attempting to find common 


in the perspect 





Prior to the nineteenth century, the native Indian people lived in villages along the Applegate 
River and its tributaries. They obtained the materials needed for daily life from the river, 
valley, hills, uplands, and through trade with their neighbors. Within the analysis area, 
populations probably remained below 100 to 200 people. Residence was at a village near the 
mouth of Star Gulch and perhaps at other locations along the river. Paths and trails led up 
Star Gulch and probably other drainages, accessing the resources of the foothills and higher 
elevations. 


Those who lived in the analysis area managed the land to enhance resources that were of 
value, such as root crops, seeds, nuts, game, and materials for baskets and bows. Most of 
these resources were meant for local consumption, though some, such as the black or white 
oak acorns, may have been used in trade. Native land management fostered a landscape with a 
diversity of plants and animals and an abundance of staple crops. 


Native people used a number of techniques to achieve their goals. Selective use of fire was 
impoctans, especially in the valleys and foothills of the analysis area. Native fire management 
worked within natural constraints, emphasizing fire on south-facing slopes and burning when 
weather was conducive to cool, low intensity burns. Selective harvesting of game, fish, and 
crops ensured the propagation of species for the future. 

By the middle of the nineteenth century, another cultural regime was making itself felt in the 
analysis area. Western civilization, brought first to the area by trappers and explorers, 
changed the nature and intent of human interaction with the natural environment. 


The initial period of non-native occupation of the analysis area was characterized by transient 





105 

















Applegate Seer/Boae, Watershed Analysis - Version 1.3 __ Synthesis end buerprotation 


populations intent on extracting the region's fur and mineral wealth. These visitors were tied 
to global market economies, and their advent to the area abruptly and permanently changed the 
nature of local economic activity. From the middle of the nineteenth century forward, human 
interactions with the landscape have been substantially motivated by economic concerns 
generated by external links to the region, nation, and world. The fur markets in China and 
England drove the initial penetration of the region, as did the demand for gold on a world 
market. Later, ranching, agriculture, and logging enterprises rose and fell with the fate of 
outside markets. 












In the early decades of this century, much of the analysis area was managed by the Forest 
Service and later, BLM. As a result, land management policies in the analysis area reflect 
national political decisions, as well as external market factors. 


The history of human interactions within the analysis area has been one of gradually increasing 
impact upon the land. This occurred primarily after the advent of powerful technologies and 
increased access to distant markets. When native people lived in the area, valleys and lower 
elevation foothills were more intensively managed through fire than were the riparian and mid- 
elevation areas. Early trappers, miners, and settlers largely concentr2‘sd their efforts on 
riparian and valley lands, permanently affecting the distribution of native flora and local 
hydrologic regimes. Cattle grazed throughout the analysis area as ranching expanded in the 
later nineteenth century. Fires that affected the landscupe were set purposely. In the twentieth 
century, fire suppression and the development of (lv: timber industry and silvicultural practices 
have extended significant human influence to the entire analysis area. Human actions have 
affected and continue to affect major elements and processes within the analysis area. 
Scientific practices incorporated into ecosystem management currently have the potential for 
affecting virtually all aspects of the local ecology. 


In the late twentieth century, there is « growing realization that both the biological health of 
the land and sustainable economic practices require land managers to take greater account of 
specific local conditions and local community knowledge. The need for more community 
involvement and more flexibility to define local landscape practices has led to a different 
management approach. This has resulted in the federal government’s current focus on 


ecosystem management and the implementation of adaptive management practices. 
Similarities between Native/Historic 





There are few similarities between the native and the current conditions with regard to the 
human dimension. Human resident populations are low today as in the past, though the 
connections of those who live in the analysis area with the outside world are 30 fundamentally 
altered that human use and interactions within the analysis area are very different. There is a 
growing appreciation for the value of the biological world (on its own terms outside of any 
practical human use) that faintly echos the notion of connectedness with the natural world, 


which provided the underpinnings of native thought. 
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Major Changes 


The nature and extent of human interaction with the environment changed permanently and 
a ee ee The. native ecology included the influence of 

small-scale, non-agricultural, traditional human societies. After 1850, the local ecology was 
increasingly influenced by the actions of a large-scale, market-driven, industrial society. This 
industrial society brought about permanent transformation in certain aspects of the native 
ecology through intended and unintended consequences of human action. 





The transformation from a small-scale society closely integrated with the analysis area to a 
outside concerns has been a fundamental and permanent change. These changes have included 
alterations in population, technology, economy, and worldview. Yet, the realization that there 
is an important place for local knowledge, local community action, and flexible management 
practice: may lead to human interactions that are appropriate to local ecological conditions, 
and like the native system, are sustainable over the long term. 


Trends 


The analysis area is thoroughly integrated into the regional and national land management 
system. Human interactions in the analysis area will continue to reflect national economic and 
political goals. In addition, trends include greater movement of populations to rural areas. 


The capability for this type of flexible management is currently high. Conflicts are worked 
flexibility necessary to adapt national programs and goals to local conditions and concerns. 


ROADS 


Roads influence many ecosystem processes including soil productivity, wildlife distribution, 
the hydrologic network, channel morphology, water quality, and aquatic habitat. Forest roads 
diminish soil productivity by taking the area they occupy out of production. To put this in 
perspective, four miles of road per square mile is roughly equivalent to removing 10 acres 
from production. There is no natural occurrence that can be compared to road construction. 
Road surfaces are out of production as long as they are maintained. When road maintenance 
stops, vegetation may become established; however, the growing rate is far less than for 
undisturbed soil. 








Roads affect wildlife in two primary ways: habitat removal and altered behavior patterns. 
Road construction inevitably removes habitat for various wildlife species. In addition, habitat 
within varying distances of roads is not used to the extent it would be if the roads were not 
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present. This may have a far greater impact on wildlife than the immediate loss of habitat. 
For example, there are approximately 58 miles of secondary roads in the Applegate-Star/Boaz 
Watershed Analysis Area. Using a standard 7 acres per mile of road, which includes clearing 
limits, approximately 400 acres (7 percent) of habitat in the analysis area have been lost to 
roads. In comparison, using 2 somewhat generally accepted value of 200 feet as the area of 
influence of secondary roads open to vehicles on big game and given there are approximately 
50 miles of roads open to vehicle use, one could expect reduced use of habitat on 
approximately 2,400 acres (22 percent) of the analysis area. There is little disturbance to 
wildlife from roads that are closed to vehicles. Vehicle use is the primary cause of altered 
wildlife behavior patterns. 


By altering the hydrologic network, roads cause increases in the magnitude of peak flows and 
change the timing when runoff enters a stream. The actual effect of roads on peak flow 
magnitude and timing isdependent on the number, size and location of drainage facilities, and 
rainfall intensity and duration on a given road system. 





Roads adjacent to stream channels confine the channel and restrict the natural tendency of 
streams to move laterally. This can lead to downcutting of the stream bed and streambank 
erosion. Road crossings can constrain the channel with culverts that are too narrow. This 
increases water velocities and/or stream gradient, often blocking fish migration through the 
culvert. 


streams, and decrease shading. 


Road surfaces, fill slopes, and ditchlines are the primary sediment sources in the analysis area. 
Road stream crossings and unsurfaced roads that parallel stream channels contribute the 
greatest amount of scdiment to streams. Fine sediments clog spawning gravels and fill spaces 


EROSION PROCESSES 


Natural surface ravel results from geologic uplift. Greater prehistoric uplift rates resulted in 
more surface ravel on very steep slopes than the present time. High intensity storm events are 
a natural cause of concentrated water erosion. Soil type and vegetative cover determine the 


extent of rill or gully erosion resulting from high intensity storms. 


Intense naturel fires that eliminate vegetation from very steep, gravelly slopes tend to increase 
ravel movement rates and concentrated flow erosion rates. Prior to fire suppression, fire 
intensities were low and probably did aot result in large areas of bare soil and subseque:< «:'"’ 
movement or gull/rill formations. Current vegetative conditions resulting from fire 
suppression are prone to high intensity fires, such as the 1987 Star Gulch fire. 


Large intense fires that were started by settlers and miners in the late nineteenth century and 
early twentieth century may have increased ravel movement rate and ravel thickness on lower 
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slopes and in draws. The increase in intermittent stream peak flows following these fires also 
would have increased gully erosion rates, especially on moderate slopes closest to mining 





Amounts and rates of erosion can be accelerated by management activities, such as timber 
harvest and road construction. Units harvested within the past 20 years are predominately 
located in the Benson, Lightning (including adjacent frontal area), Alexander, and Upper Boaz 
gulches. Roads can concentrate water and route it to bare sideslopes resulting in rill or gully 
formation. Eroded soil can be a source of fine sediment to the stream system. Specific 
erosion sites need to be identified. Overall, erosion has increased from historical low cyclical 
rates to low-to-moderate rates primarily due to timber harvest and road construction. Erosion 
rates have not been quantified. 


Erosion processes are interconnected with other ecosystem elements, such as hydrology, plant 
communities, and disturbance processes. Erosion from concentrated flow is dependent on soil 
infiltration rates. Gravelly loam soils in the very steep upland portions of the analysis area 
have high infiltration rates that can accept all but the most intense rainfall rates without water 
accumulating at the surface. On the other hand, Vannoy silt loam, which occurs on moderate 
slopes, has a lower infiltration rate, allowing storm water to accumulate on the surface more 
often, and resulting in conditions that may lead to overland flow erosion. Draws may develop 
from overiand flow and tend to migrate upslope. 


Development of plant communities and wildlife habitat is tied to erosion processes by the 
degree of soil building versus soil loss. Factors affecting soil building or loss include slope 
shape and position, aspect, climate, and disturbances such as windthrow and wildfire. In areas 
where soil loss is at a rate greater than soil development, such as in the McMullin-Rock 
Outcrop area, plant rooting depth and soil productivity is minimal. Plant species in these 
shallow soil areas are limited to certain grasses, forbs, and shrubs, which provide optimal deer 
forage. On steep slopes where ravel commonly occurs, plant establishment and growth are 
limited. Douglas-fir on north slopes and deerbrush on south slopes have proven to be adept at 
growing in these conditions. Disturbances expose mineral soil, which may result in soil loss 
until plants reestablish. 


SOIL PRODUCTIVITY 


Soil productivity is especially critical in portions of the area where precipitation is marginal for 
conifer growth. Natural influences on soil productivity changes include wet and dry climate 
cycles. During dry cycles, trees lose vigor and may die; during wet cycles, trees gain vigor. 
South-facing slopes are particularly susceptible to wet/dry cycles. Conifers, especially 
ponderosa pine, may survive on south slopes during wet cycles. During dry cycles, soils on 
south-facing slopes (where exposure to solar radiation is highest) are the driest; therefore, soil 
productivity is very low and does not support conifers (Map 8). The dead and dying trees 
commonly seen on south-facing slopes and ridges are a result of the recent drought period. 
Though some mortality due to drought occurs, the same soils have higher productivity on 
north slopes and are able to maintain healthier, more vigorous conifer stands. This is a result 
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of lower solar radiation, more shade, lower temperatures, and less evapotranspiration. 





Intense wildfires that tend to occur during dry cycles can deplete organic matter and 
consequently reduce soil productivity. The 1987 Star Fire (Map 21) provides an example of 
soil productivity loss due to intense wildfire. Under natural fire regimes, a nutrient balance is 
maintained among organic matter, coarse woody material, and fire. Were low intensity, high 
frequency fires occur, organic matter and coarse woody material losses are minimized, which 
reduces the potential for a high intensity fire. 


Trees blown over by winds (windthrow) can diminish soil productivity due to soil 
displacement. The potential for windthrow increases under saturated or near-saturated soil 
conditions and in shallow soils with minimal rooting depths. Trees in a dense forest stand 
reduce the wind force; whereas stands where timber harvesting has removed the natural stand 
structure have greater windthrow potential. Windthrown trees pull up root wads displacing 
soil, which results in holes two to three feet deep and several feet across. These holes may 
serve as reservoirs of moisture in spring and early summer for plants and animals. 


There is no known study that quantifies natural surface disturbance effects on long-term soil 
productivity. Natural disturbances serve to maintain or enhance soil productivity in the long 
term. Fire, for example, may cause an immediate reduction in soil productivity at a specific 
intensely burned site, but the fire simultaneously reduces fuel loading. Until the fuel load 
(vegetation) builds back up, the extent of future high intensity fire is reduced. Fire also thins 
viewed similarly. When a tree is blown down, that tree is lost as a part of the growing 
vegetation. However, there is a gain in terms of coarse woody material and possible water 
conservation because less water is lost through transpiration. A healthy ecosystem is resilient 
and it can withstand the effects of the most intense natural disturbances (Amaranthus 1996). 


Tractor logging generally causes compaction at depths of 4 to 12 inches. Compaction reduces 
soil productivity by increasing soil bulk density, reducing pore space, and increasing resistance 
to root penetration, which slows plant growth. Less than 3 percent of the analysis area has 
been tractor logged. 


the analysis area, soils most susceptible to productivity losses are derived from granite 
(Tallowbox soil) and the moderate sloping Vannoy and Voorhies soils (Map 7). The duff 
layer is especially critical for Tallowbox soils because it provides protection for the highly 
erodible mineral soil and is a long-term nutrient source (USDA 1993). 


VEGETATION DENSITY AND VIGOR 


Vegetation in the Applegate-Star/Boaz Watershed Analysis Area is dominated by forest land 
and shrubland; grasslands and oak woodlands were more prevalent in the past. Historically, 
forest land that consisted of large diameter Douglas-fir, pine and cedar stands with few stems 
per acre has changed to smaller diameter, densely stocked Douglas-fir stands. These stands 
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are closed-canopy, single layered and in the _-seral stage, with many stems per acre (200 to 
600). The multi-layered, late seral stands of .1e past have mostly disappeared. The remaining 
stands have single old-growth trees scattered across the landscape. The current overstocked 
stand conditions have increased the rate of insect and disease mortality and have often 

Sestonted lens — ies from their histori 


As the human population increased, the pattern of natural disturbance shifted. Historically, 
fire and weather were the primary disturbances affecting the area. As human habitation 
increased, logging practices and fire suppression began to contribute to a long-term change in 
and species composition of the analysis area. Fire suppression eliminated a major component 
of successional change. With the elimination of fire came overstocking and species/seral stage 
shifts; a trend that will continue as the human population continues to impact the analysis area. 








As stands become overstocked and lose vigor, bark beetles invade and increase mortality. This 
results in accelerating the succession process. Dwarf mistletoe is contributing to the death of 
large diameter Douglas-fir trees. In the past, relatively short fire return intervals reduced 
overstocking and aided in accelerating the cycling of nutrients. With the exclusion of fire, 
more organic matter remains on the forest floor, slowing down the nutrient cycling process. 
This may contribute to the declining vigor of the stands because certain nutrients are not as 
readily available to the vegetation. Growth patterns have changed from the historic conditions. 
The lack of natural disturbance (fire) has led to increased vegetation densities which, combined 
with a natural drought cycle, has contributed to the decrease in growth. Past logging practices 
have contributed to the changes in species composition and seral stage by continually removing 
older trees. Seral stages are also influenced by natural succession, fire suppression, natural 
disturbances, and mortality. 


The increased natural mortality throughout the stands will result in more woody material. This 
fuel loading will increase the probability and intensity of future fires. Intense stand replacing 
fires would affect the analysis area’s capability to achieve desired management goals. 


Vegetation species will continue to shift naturally and also through management, creating a 
desired future landscape consisting of variable seral stages and condition classes. These 
desired conditions can be achieved through proper fire management, frequent and varied 
silvicultural practices, and species management. Map 22 shows appropriate tree series for the 
analysis area. 


Special status plant species have declined in the Applegate-Star/Boaz Watershed Analysis Area 
due to modification and habitat loss from a variety of human activities. These include timber 
harvesting, road building, and conversion of native plant communities to domestic and 

agricultural use. Such activities have reduced or eliminated populations by: 1) fragmentation 
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and physical disturbance of micro-habitats and creating edge effects, which change temperature 
and moisture regimes (Chen et al. 1995); 2) reducing present and future supplies of coarse 
woody material; 3) decreasing pollinator abundance; and 4) introducing non-native plants and 
noxious weeds. Natural functions and processes have been altered in many places in the 
analysis area. 


Fire suppression, which has occurred since the early 1900s, is another factor that has changed 
population dynamics and may have contributed to the decline of populations of some special 
status plant species in the analysis area. Frequent low intensity fires create openings for new 








data exists on populations of Cypripediwn fasciculanun, which show a decline in vigor and 
numbers of plants from pre-harvest to post-harvest in clearcut units in Alexander Gulch. Table 
20 lists the special status plant species and the habitats in which they are found in the 

















Habitat conditions should improve with the current management direction given by the 
Medford District Resource Management Plan (USDI 1995a) and the Northwest Forest Plan 
(USDA and USDI 1994a). Future projects should have positive effects on special status plant 
habitat. These projects will include: forest stand density management, reintroduction of fire 
through controlled burns, retention of 15 percent of mature/old-growth timber stands, dispersal 
will contribute to improved habitat conditions for some species. On private land, a downward 
trend will likely continue due to the increasing demand for timber, land development, and 
water use. 


Survey and Manage Piant Species and Habitats 


A non-vascular plant survey conducted during Autumn 1997 through Spring 1998 located ten 
Survey and Manage species: three species of fungi, six species lichens, and one specie of 
bryophyte (Table 6, Characterization). Baseline data does not exist for these species in the 
Applegate-Star/Boaz Watershed Analysis Area. There has already been a large modification of 
the habitat in which they would occur. 


Past disturbances, especially logging and road building, seem to affect the fungi species more 
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than the lichens and bryophytes. These fungi species occur in the older, closcd-canopy forest 
stands where stand manipulation changes the understory microclimate. The lichens and 
bryophyte species are mostly common riparian community components. Changes to the 
riparian habitat appear to narrow the suitable habitat, however, ihese species survive if larger 
host trees (typically hardwoods) remain. 





The two Survey anc manage vascular plant species that occur in the analysis area 
(Cypripedium fasciculatum and Cypripedium montanwn) are also special status species. They 
both have declined due to habitat modification, primarily from timber harvesting (see Special 
Status Plants). 


Habitat conditions sho’«: improve with current management direction through d-veloping 
conservation strategies, implementing Survey and Manage protocols, maintaini.g mature/old- 
growth patches across the landscape, and using fire for habitat improvement. Riparian 
Reserves should improve habitat conditions for some species. On private land, a downward 
trend will likely continue due to increasing demand for land development, timber, and water 
use. 


Noxious Weeds 


Little is known about the distribution of noxious weeds within the Applegate-Star/Boaz 
Watershed Analysis Area. Noxious weed populations appear to be increasing. Based on 
current knowledge, the economical and ecological elimination of some spe._2s, such as yellow 
starthistle, is unlikely. Noxious weed populations must be located to increase the effectiveness 
of control efforts. The Oregon Department of Agriculture is focusing research on identifying 
biological control agents. Biological control agents are successful at controlling some species 
(e.g., tansy ragwort). This <ontrol method appears promising for several other species, 
however, it is still too early to draw any definitive conclusions. 


Historically frequent, low intensity fires maintained most valley bottomlands and ioothills as 
grasslands or open savannas. Forests created from frequent, low intensity fires have been 
described as open, park-like, uneven-aged stands, characterized by a mosaic of even-aged 
groups. Douglas-fir, ponderosa pine, sugar pine, and white fir were the most common 
species. All four of these species are resistant to fire as niature trees. As saplings, ponderosa 
pine is the most resistant followed by sugar pine, Douglas-fir, and white fir. Frequent fires 
had major structural effects on young trees favoring ponderosa pine as a dominant species and 
white fir as the least dominant in this forest type. 


Fire suppression over the past century has effectively eliminated five fire cycles in southwest 
Oregon mixed conifer forests (Thomas and Agee 1986). The absence of fire has converted 
Open savannas and grasslands to woodlands and initiated the recruitment of conifers. Oregon 
white oak is now a declining species largely due to fire suppression and its replacement by 
Douglas-fir on most sites. 
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Fire-intolerant and shade-tolerant conifers have increased and species, such as ponderosa pine 
and sugar pine, have declined. This conversion from pine to true fir has created stands that 
are subject to stress, making them susceptible to accelerated insect and disease problems 
(Williams et al. 1980). 


Horizontal and vertical structures of the forest have also changed. Surface fuels and the 
laddering effect of fuels have increased, increasing the threat of crown fires that were 
historically rare (Lotan et al. 1981). Fire suppression changed a low severity fire regime to a 
high severity regime, which is characterized by infrequent, high intensity, stand replacement 
fires. Wildfire is an agent of ecosystem instability because it creates major shifts in forest 
structure and function on a large scale. 





TERRESTRIAL WILDLIFE SPECIES AND HABITATS 
Wildlife - General 
Vegetative conditions are the primary influence on terrestrial populations and their distribution 


within the analysis area. A variety of processes have changed vegetative conditions over time, 


Current conditions in the analysis area differ from reference (historical) conditions primarily 
due to fire suppression and timber harvest. A direct comparison of the relative abunday of 
current and reference condition vegetative conditions is not possible. Table 21 show: 
comparison of the 1947 vegetation mapping and current vegetation conditions. 

















Poles (5-11° dbh) 965 (5) 2,287 (13) 
Mid-seral (11-21° dbh) 2,784 (16) $,907 (33) 














Although acreage used in this comparison may not be exact due to the differences in 
definitions and descriptive terminology used in the mapping, it is apparent there have b<en 
major shifts in the relative abundance of pole, mid-seral, and mature/old-growth habitats. It 
can reasonably be assumed that the abundance and distribution of wildlife species preferrine 
these habitats have also changed in response to these shifts. 
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The following generalizations can be made in the comparison of current conditions to reference 
conditions. 


Populations of species preferring the structure and conditions provided by the mature/old- 
growth condition class have likely declined. This condition class has historically provided the 
bulk of the timber and it has been removed faster than it can be replaced. 





Habitat quality in the mid-seral condition class has declined. Historically, this condition class 
had a less dense canopy due to fires. The open canopy allowed the establishment of 
understory vegetation. Due to fire suppression, many stands in this condition class now have a 
high degree of canopy closure and sparse understory vegetation. Stands with multiple 
vegetative layers are used by approximately twice as many vertebrate terrestrial wildlife 
species as those with dense canopies and sparse understory vegetation (Brown 1985). 


Most of the current early/seedling-sapling and pole habitat is the result of timber harvest; 
consequently, snags and coarse woody material are lacking. Except for the lack of snags and 
coarse woody material, these condition classes appear to be in relatively good condition. 
Populations of species that require snags in these condition classes have likely declined, while 
populations of species not requiring snags may have increased. 


The absence of fire has allowed much of the oak-woodland habitat to become overstocked and 
has also allowed conifers and shrubs to encroach on them. Both processes have resulted in 
increased mortality, reduced growth, and diminished mast (acorn) production. Large oaks, 
which provide natural cavities and acorns, are important to a variety of wildlife species. 
Populations of those species that utilize these features of the oak-woodlands have probably 
declined. 


The quality of shrubland habitat has declined due to fire suppression. Generally, fire is the 
primary agent for creating early seral stages in this plant community. In the absence of fire, 
much of this habitat type has matured and early seral stages are deficient. 


The quality and quantity of grass/forbs/herbaceous habitat has declined due to the invasion of 
noxious grasses and forbs and the encroachment of shrubs and conifers, respectively. This 
decline in quality and quantity of habitat has had an adverse impact on herbivores in the 
analysis area. 


Overall, it is apparent that many species have been adversely affected by a general decline in 
habitat quality within the analysis area. Loss or modification of habitat is probably most 
pronounced in the mature/old-growth condition class, and wildlife species associated with this 
habitat have likely been the most affected. 


Under current management direction, habitat condition could improve in some condition 
classes on BLM-managed lands in the analysis area. Treatment of mid-, mature, oak- 
woodland and shrubland condition classes have high priority. Recommended treatments in 
these condition classes include thinning over-dense stands in the mid-, mature and oak- 
woodland condition classes, and converting portions of the shrublands to early seral 
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conditions. Thinning in the overstocked mid- and mature condition classes will improve 
structure by promoting individual tree growth and the development of understory vegetation. 
These treatments may accelerate recruitment into the mature/old-growth condition class. 
Thinning oak-woodlands should promote both growth and acom production. Vegetative 
diversity and browse conditions for black-tailed deer should improve as a result of converting a 
portion of decadent shrublands to early seral conditions. 





If the thinning strategy in the mid- and mature condition classes is maintained over time, a 
decrease is likely in the frequency of relatively large patches of early seedling/sapling and pole 
condition classes of the mixed conifer forest. This could adversely affect species that prefer 
these habitats and result in reduced vegetative diversity on a rather large scale. Although data 
on patch size utilization by species preferring these habitat types are lacking, large patches are 
necessary for some species due to home range size/territory. The primary processes that 
produce these larger early seral patches are wildfire and regeneration types of timber harvest. 
remain high priority management objectives on BLM-managed lands, there will be only minor 
development of large patches of early seral mixed conifer forest in the analysis area. 


Threatened/Endangered Species 


decrease in the abundance of this condition class from historic levels to present levels is quite 
substantial (Table 21). Due to this decrease in preferred habitat, it can reasonably be assumed 
that northern spotted owl populations are lower than they were in the historic period. The 
actual change cannot be quantified, however, available data since 1973, indicate that at least 
one pair of owls has been lost. This loss was quite likely associated with timber harvest. 


Bald eagles probably used some portions of the Applegate River within the analysis area for 
opportunistic feeding. Some feeding still occurs, but probably to a lesser degree than in 
historic times due to diminished anadromous fish runs. 


Northern Spotted Owi Critical Habitat 


Northern spotted owl critical habitat was not designated until 1992. Prior to that time, critical 
habitat received the same types of treatment as other areas within the analysis area. With the 
designation of critical habitat, the management emphasis in critical habitat was protection and 
enhancement of habitat conditions in order to provide for clusters of reproductively capable 
spotted owls. With the adoption of the Northwest Forest Plan (NFP) in 1994, the issue of 
providing for clusters of owls in critical habitat outside of Late-Successional Reserves (LSR) 
(the areas under the NFP that are to provide the clusters of owls) is somewhat moot, since the 
Forest Plan is being recognized as the Federal contribution to recovery of the northern spotted 
owl. The primary function of critical habitat in the analysis area, which is outside of any 
LSR, is to provide for spotted owl dispersal/connectivity between the Late-Successional 
Reserves established in the NFP. 
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Survey and Manage, and Protection Buffer Species 


Two of the survey and manage species, Siskiyou Mountains salamander, (also a talus obligate) 
and red tree vole, seem to prefer mature/old-growth habitat. Due to this apparent affinity, the 
reduction of mature/old-growth habitat in the analysis area has likely resulted in the pop. ‘ation 
declines for these species. 

Because great gray owls appear to have just recently expanded their range into the analysis 
area, it is not clear at this time how resource management and natural disturbances have 
affected this species, or what influence future management will have on them. 





Since so little is known about the five Survey and Manage molluscs that might be present in 
the analysis area, and no surveys have been conducted, the implications of past and future 
disturbances on these species are not known. 


Although there are numerous unknowns for these Survey and Manage and Protection Buffer 
species, the protective measures prescribed for them in the NFP should at least maintain and 
possibly improve habitat conditions in the future. 


Special Status Species 


The decrease in mature/old-growth habitat via timber harvest is primarily responsible for the 
listing of at least 10 of the 21 special status species found in the analysis area (Table 12). 
These species prefer mature/old-growth mixed conifer forest for feeding, breeding, and/or 
sheltering. As Table 21 indicates, there has been a considerable decrease in abundance of this 
habitat in the analysis area. Due to the habitat loss, populations of these species have likely 
declined. 


The western bluebird and western meadowlark are also considered special status species due to 
the decline in habitat conditions. Urbanization, salvage logging (which removes potential nest 
sites), and competition with other bird species for nest sites are some of the causes for the 
demise of western bluebird populations (Marshall et al. 1996). 


Western meadowlarks in the analysis area are associated with agricultural lands and low 

have probably not changed to any great extent. Urbanization is a primary threat to the western 
meadowlark populations but it is not a concern in the analysis area at this time. 

As indicated in Table 12, general rarity and a lack of information are the primary reasons for 


listing the other species as special status. In comparing historic to current conditions, little can 
be inferred for these species because little is known about their habitat affinities. 
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HYDROLOGY 


The streamflow regime in the Arplegate-Star/Boaz Watershed Analysis Area reflects human 





Road construction, timber harvest, and fire suppression are the major factors having the 
potential to adversely affect the timing and magnitude of streamflows in Star Gulch. Changes 
in the streamflow regime due to human disturbance have not been quantified in Star Gulch. 
The streamflow gaging station in Star Gulch has only been in place since 1983 and most of the 


operating time has been during an extended dry period. 


Extensive road building and timber harvest in Star Gulch (from 1960-1990) have raised the 
potential for increasing the magnitude and frequency of peak flows in the tributaries and main 
stem. The effect of this increase is not very significant at present for two reasons: the area 
has experienced an extended period of below normal rainfall, and the soils within the 
watershed are very stable. If the climate moves into a wetter cycle, the effects of the roads 
and harvest on bankfull discharge, stream channels, and water quality may become more 
apparent. Potential changes may include channel widening, bank erosion, channel scouring, 
and increased sediment loads. These are normal occurrences in a dynamic, properly 
functioning stream system; however, increases in the magnitude and frequency of peak flows 
due to human-caused factors can magnify the effects. Openings in the transient snow zone are 
of particular concern as they tend to produce higher streamflows during rain-on-snow events. 
As vegetation planted in the harvested areas recovers, the increases in magnitude and 
frequency of peak flows will diminish. Permanent road systems intercept surface runoff and 
subsurface flow, which prevents the streamflow regime from returning to predisturbance 
levels. 





Fire suppression has resulted in areas of dense vegetation throughout Star Gulch watershed. 
These areas remove more water from the soil through transpiration, resulting in decreased 
water availability for streams and subsurface flow during the summer low flow season. This 
trend will continue until the areas are thinned either manually or by a wildfire. 


For the Applegate River corridor area, the Applegate Dam and water withdrawals have had the 
greatest impact on streamflows. The Applegate Dam has moderated Applegate River 
streamflows at both ends of the spectrum. Peak flows are fewer and smaller and there are 
fewer extreme low flow conditions. Water diversions from the Applegate River, primarily for 
irrigation, have contributed to summer flows not meeting the established minimum 


streamflow. There are also densely vegetated areas in the Applegate frontal drainages, which 
could be contributing to depletion of summer low flows in the tributary streams. 


STREAM CHANNEL 
Channel conditions and sediment transport processes in the Applegate-Star/Boaz Watershed 
Analysis Area have changed since Euro-American set.Jers arrived in the 1830s primarily due to 
mining, road building, and removal of riparian vegetation. Hydraulic mining resulted in 
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entrenched channels with greater width/depth ratios. Increases in stream gradients and 
sediment loads were a consequence of these larger width/depth ratios. 





Sediment is mainly transported to streams from non-paved road surfaces, fill slopes, and 
ditchlines. Increases in road-produced sediment loads are generally highest during a five-year 
period after road construction, however, roads continue to supply sediment to streams as long 
as they exist. Road maintenance, stabilization, and decommissioning would reduce the amount 
of sediment moving from the roads to the streams. Roads are constructed adjacent to many 
stream channels in the analysis area, including Star, Ladybug, Lightning, and Boaz gulches, 
and the Applegate River. These roads tend to confine the stream/river and restrict their natural 
tendency to move laterally. This has led to downcutting of the streambed and bank erosion. 
Obliteration of streamside roads or moving them upslope would improve the situation. 


Removal of riparian vegetation has had a major detrimental effect on the presence of large 
woody debris in the stream channels. There is a minimal amount of large woody material in 
the analysis area with many areas lacking the potential for short-term future recruitment. 
Large woody debris is essential for reducing stream velocities during peak flows and for 
trapping and slowing the movement of sediment and organic matter through the stream system. 
It also provides diverse aquatic habitat (see Current Conditions, Aquatic Wildlife). 

streams will provide a future long-term source of large woody debris recruitment for streams 
on federal land. It may take 100 to 150 years for riparian conifers to become a source of large 
woody debris in areas that have been harvested. 


WATER QUALITY 


Changes in water quality from reference to current conditions are predominantly caused by 
riparian vegetation removal, water withdrawals, and roads. Water quality parameters known 
to be affected most by human disturbances are temperature, sediment, and turbidity. Lack of 
riparian vegetation and water withdrawals have contributed to high summer stream 
temperatures that can stress aquatic life in the analysis area. Summer water temperatures for 
both the Applegate River and Star Gulch exceed the State temperature criterion and qualify 
them for designation as “water quality limited" streams. Roads are the primary source of 
sediment for streams in the analysis area. Turbidity is generally very low in Star Gulch and its 
tributaries, except during high flow events. 


Protection of vegetation providing stream shade ard recovery of riparian vegetation should 
bring about the reduction of stream temperatures in Star Gulch. Water temperatures are likely 
to maintain the same pattern in the Applegate River due to withdrawals, high width-to-depth 
ratio, and lack of riparian cover. Road maintenance, stabilization, and decommissioning 
would decrease sedimentation and turbidity in Star Gulch. 
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RIPARIAN AREAS 


Natural watershed characteristics (aspect, valley shape) and human activities (trapping beavers, 


mining, roads, logging, agriculture, irrigation canals, and introduction of exotic plants) 
influence riparian condition, and therefore, riparian plant and animal communities. 


Aspect affects the amount of sunlight getting to a riparian area, also affecting riparian soil and 
air temperatures and humidity. Soil productivity is directly related to soil temperature. 
Productivity increases until soil temperatures become too hot for soil bacteria and fungi. Air 
temperature and humidity directly influence the distribution and diversity of riparian plant 
species. Aspect also limits riparian-dwelling animals’ ability to disperse. For example, 
animals that dwell in cooler, damper, north-facing riparian areas may not be able to colonize 
in a hotter, drier, south-facing riparian area. Therefore, connections between similar aspects 
are important. 


Valley shape affects the amount of light and heat in a riparian area. It also affects stream 
channel shape and a stream's flood response. For example, a steep V-shaped valley tends to 
have a stream with a narrow floodplain. The plants on the floodplain will probably be able to 
handle frequent flood events. 


Loss of beaver eliminated an important component of valley-bottom river systems. Beaver 
dams store nutrients, the basic level of “food” in the aquatic food chain. Beaver marshes 
provide a constantly shifting mosaic of riparian habitat. As dams were breached in floods, 
beaver rebuilt them in different places. Water levels varied and wetland and riparian plants 
grew in patches throughout the landscape. The diversity of riparian habitat was severely 
reduced when beaver were eliminated from the area. 


Historical mining cleared and disturbed the riparian area, eliminating habitat for riparian- 
dependent animals and plants. 


Riparian roads eliminate a swath of riparian vegetation, narrowing riparian areas. When roads 
are built on south-facing slopes, vegetation shading the riparian area is removed, sometimes 
causing the riparian area to “dry out.° 


Logging in riparian areas removes 0" reduces the canopy protecting cool air temperatures and 
humidity to which riparian plant and saimal communities have adapted. Logging has removed 
many large-diameter fallen logs from riparian areas. These logs store water, which helps 

ee ; and provides habitat for many plants, insects, 














The conversion of willow thickets, beaver marshes, and cottonwood groves to farmland along 
the Applegate River reduced the riparian area to a narrow strip along the river. Early settlers 
channelized the Applegate River in the floodplain in an effort to protect buildings from floods. 
Habitat for a large variety of riparian plants and animals was lost or severely reduced. 


Small tributaries on both the east and west sides of the river drain into irrigation canals. There 
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is no connection of the tributary channel or riparian area to the mainstem Applegate River, 
contributing to habitat loss, as well as corridors for movement of riparian species from the 


Exotic plants have changed riparian plant communities. An obvious example is the 
introduction of Himalayan blackberry, now the dominant understory plant in much of the 
Applegate riparian area. Blackberries do act as “natural barbed-wire,° and do provide a food 
source for some animals and people. However, they choke out the native riparian plants, 
especially willows. Willows stabilize the river and stream banks more effectively than 
blackberries. As evidenced in the 1997 INew Year's Flood, banks held only by blackberries 
were easily eroded. Willows also provide extremely important habitat for hundreds of bird 
species, especially neotropical migratory birds (birds that migrate from the Arctic to the 
less nesting habitat than willow dominated riparian areas. Insects are a critical food source for 
migrating birds and young nestlings. Willow leaves provide forage for many other wildlife 
species. 


Effects on Aquatic Habitat 


The changes in riparian areas also affect aquatic habitat. The lack of large-diameter trees 
affects the supply of large-diameter wood to streams, which determines the amount of habitat. 
Therefore, summer, winter, and spawning habitat is limited. Confining the stream channel 
and reducing riparian cover contributes to high water temperatures, making the environment 
more favorable for exotic warmwater fish species, such as smallmouth bass, largemouth bass, 
bluegill, pumpkinseed, and dace; these species compete with native cold-water species, such as 
trout, salmon, steelhead, lamprey, suckers, and sculpin. 


Most information gathered on riparian systems has been along fisheries streams. Very little 
information exists regarding the condition, function, and ecological importance of riparian 
systems along intermittent and ephemeral streams. There is also a lack of information on the 
differences between north-facing and south-facing streams and conifer-dominated or 
oak/brush-dominated riparian plant communities. This lack of information is a limiting factor 
in properly managing an integral component of ecosystem “health” and integrity. 


On the Applegate River, the limiting factors preventing the long-term sustainabiltiy of riparian 
communities are: the loss of space for and diversity of riparian habitat, the loss of floodplain 
access, the introduction of exotic plants, and the separation of tributary riparian areas from the 
main channel. In Star Gulch, the limiting factors are: the loss of space for and connection 
between riparian habitats (primarily from roads), the lack of large-diameter conifers, and the 
loss of the cool riparian environment in logged or roaded areas. 


There is not much species-specific information available on riparian dependent plant or animal 
species. However, the emphasis for federal land managers is on protecting all of the 
components of the riparian ecosystem in order to protect habitat for the diverse riparian 
community. 
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AQUATIC WILDLIFE SPECIES AND HABITATS 


Natural watershed characteristics (aspect, valley shape, gradient) and human activities 
(removing beaver, mining, roads, stream cleaning, Applegate dam and irrigation) influence 
stream and river conditions and therefore, aquatic communities. 





Aspect affects the amount of solar radiation reaching the stream. The amount of solar 
radiation (heat and light) affects stream temperatures and plant community types, and both 
directly and indirectly, the presence of insects, amphibians, and fish. 


Valley shape affects a stream's flood response. Streams in narrow V-shaped valleys, like Star 
Gulch, sometimes “scour out" in floods because floodplains are limited or non-existent. 
Animals living in such a stream must withstand rolling rocks and high flood velocities. 


Gradient limits which species can colonize a stream. Some aquatic species, such as cutthroat 
trout, lamprey, and Pacific giant salamanders, can easily handle high gradient streams, while 
others such as chinook, sculpin, western pond turtles cannot. 


The absence of beaver has reduced slow-water habitat and small side channels. Beaver ponds 
are excellent fish habitat, especially for juvenile fishes. Western pond turtles, herons, frogs, 
and other pond-dependent or pond-preferring species are undoubtedly less common in the 
Applegate River now that the beaver are gone. In addition, removing beaver has reduced the 
nutrient-holding capacity of the river, and a corresponding suite of insects and other animals at 
the “bottom” of the food chain for fish species. 


areas, and removed trees, which contributed to habitat degradation. Small suction dredges do 
not cause as much damage as large-scale mining. However, dredging does loosen and displace 
the spawning gravels. Fish spawn in the mining gravels left in pools; these gravels are washed 
Out every year during high flows, and therefore redds are lost (Lisle 1995). 


Unsurfaced roads that parallel streams and road crossings contribute fine sediments to streams 
and rivers. Erosion begins in the upper reaches of a road system with storm events 
transporting sediment to streams via road systems. Road maintenance can contribu: fine 
sediments; for example, graders scrape soil into streams or into road side areas wheze rainfall 
transports it down gullies into streams. 


Fine sediments have a cumulative impact on water quality. Small amounts of sediment from 
choking alevins in redds, making it difficult for them to emerge. Fine sediments also fill 
spaces between cobbles, reducing cover for fish, amphibians, and insects. Lack of space for 
insects ultimately reduces available fish food. 


As mentioned in the Hydrology section, road-related erosion has been noted in the headwaters 
of Boaz Gulch and Upper Star Gulch. According to 1993 surveys, the pools and glides 
(shallow pools) in Reach 6, downstream of Upper Star Gulch, have noticeably higher 
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percentages of sand and silt than the other reaches. 


Removing wood from streams, especially long, large-diameter logs, reduces the amount of 
habitat-forming components in the creek. Logging eliminates the future supply of these logs. As 
logs are gradually washed downstream by storm events, they cannot be replaced by new material 
from the riparian zone (Bryant 1985). The end result is fewer pools, less spawning, summer 





Logging streamside trees removes shade, which increases stream temperatures. In systems that 
are naturally warm, this increase in water temperature can raise stream temperatures into ranges 
create a short-term boost in productivity and a corresponding short-term doost in fish numbers 
due to the increased food supply. However, as summer temperatures increase, the fish move to 
cooler areas with pools. In the long term, salmonid populations will drop with streamside 
logging, due to temperature stress and loss of wood-created habitat. 


In general, dams alter flows and temperatures, trap sediment, and contribute to river 
channelization (and therefore habitat simplification). The effects of the Applegate Dam may 
be both beneficial and harmful by providing some cool-water refugia during the summer 
months, trapping spawning gravels, and altering flow regimes. 


Irrigation reduces the amount of water in the Applegate River and its tributaries during the 
summer. Low water creates higher summer water temperatures, which cause physiological 
stress for cold-water adapted species. Unscreened ditches are also a hazard for fish. 


Ecosystem Processes 


The changes in habitat and associated changes in the aquatic communities affect other 
ecosystem processes in the analysis area. Two examples are increased summer water 
temperatures and decreased salmon and steelhead runs. Warm temperatures in the Applegate 
River encourage the proliferation of introduced exotic fishes, such as largemouth bass. 
Largemouth bass are voracious predators, which has led to the demise of Western pond turtles, 
as well as native frogs. 


Severely reduced salmon and steelhead runs in the Applegate River system have an impact on 
the rest of the aquatic ecosystem. Salmon and steelhead provided a huge nutrient boost to 
and marshes helped store nutrients on site, instead of letting them quickly flow downstream to 
the sea. Changes in nutrients affect the very bottom of the food chain, and repercussions can 
be felt throughout the aquatic community. Oregon Department of Fish and Wildlife (ODFW) 
has begun to experiment with nutrient recycling to increase productivity by tossing dead 
salmon into small creeks near the Oregon coast. 


Summary 
In the Applegate River, the limiting factors for long-term sustainability of native fish and other 
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aquatic species are high summer water temperatures, lack of side channels and edgewater 
rearing habitat (especially for coho salmon), lack of winter habitat, and flood refugia. 
Introduced fish species like largemouth bass may also be a big problem, especially for juvenile 
fish. 





In Star Gulch, the limiting habitat factors are the lack of and poor quality spawning, summer 
rearing, and winter habitat. Roads are the primary reason for the loss of large wood-formed 
temperatures in the lower reaches, reduced large woody debris due to logging, and difficult 

access from the Applegate River for migrating steelhead. 


Salmonids in the Applegate River are stable, but overall, populations are only remnants of 
what they once were. Other native fish species like lamprey, Klamath smallscale suckers, and 
sculpin are probably also in decline. In Star Gulch, the native cutthroat population appears to 
be stable, but not thriving. The steelhead population appears to fluctuate widely year to year. 
In dry years, very few adults even make it into the creek. Lamprey are sighted so rarely in 
Star Gulch that the spawning population may be very small. 


River and stream conditions will have to be improved before the situation for salmon, 
steelhead, neotropical migrants, western pond turtles, and the whole aquatic/riparian 
ecosystem improve. To improve these conditions, it will require federal land managers and 
private land owners to work together. 
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MANAGEMENT OBJECTIVES AND RECOMMENDATIONS FOR FEDERAL LANDS 


























Economic Produce a sustainable tmaber supply end other =| 1. Condoct timber harvest and other silvicultural activities im that portion of the 
Develspusent forest commodities on the Adaptive Adaptive Managemest Areas with suitable forest lands. 
Management Area to provide jobs and 
_ contribute to community stability . 
Encourage opportunities for local contractors 1. Promote small-scale projects im forest, range, riparian, and other resources High 
to compete effectively on contracts for projects suitable for local administration and contractors. 
im tho as area. 
Maintain and develop opportunities for special | 1. Work with local groups to develop opportuuties for the harvesting and sale of Medamm 
forest products to facilitate community epecial forest products. 
econcanic development consistent with other 2. Encourage opportunities for local residents to compete effectively on contracts Medam 
resource objectives. for projects im the us area. 
Public Maimteim end promote contacts with local 1. Coutinme to participate im Applegate Partnership activities. High 
Invelvement groups, edjacent landowners, community 2. Identify end imcorporste tribal concerns, and keep tribes informed on lend High 
leaders, tribal and public agencies to facilitate management activities im the analysis eree. 
coutiamang dialogues oa the management of 3. Coutmme to encourage mvolvement of local mterest groups and commmnity High 
public lands im the Applegate-Star/Boaz leaders with land management practices and decisions. 
Watershed Analysis Area. 4. Coordinate closely with the Forest Service on all management plans, projects, High 
end activities with the analysis _rea. Sesk Forest Service mput and ensure 
reasonable consistency im actions across jerisdictional lines and within tho 
analysis area boundaries. 
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Public 5. Utilize the “Applegator” and Public Information Office in Ruch to keep the 
Involvement public appraised of land management activities that occur in the area. 
(Continued) leaders, tribal and public agencies to facilitate | 6. Make available scientific information regarding the analysis area to the local Medaun 
continuing dialogue on the management of landowners and other publics. Develop an Internet “home page” and other 
public lands in the Applegate-Star/Boaz means to disseminate information. 
Watershed Analysis Area. (Continued) 
Archaeology Assess archaeological sites to determine their 1. Define the types of historic and Native American archaeological sites that are High 
scientific and heritage value and protect or likely to occur within the analysis area. 
recover those values es necessary. 2. Define the geographic areas where archaeological sites are likely to occur Medaum 
through construction of an archaeological sensitivity map. 
3. Classify known sites according to BLM mamual cultural resource use categories Low 
and manage accordingly. 
Recreation Maintain dispersed recreational opportunities; 1. Continue to encourage dispersed recreational opportunities within the analysis Medium 
Rights of way Cooperate with individuals, companies, 1. Maintain and implement reciprocal road right-of-way agreements. High 
Jackson County, State, Forest Service, and 2. Implement road use and maintenance agreements. High 
other federal agencies to achieve consistency 3. Evaluate and provide road right-of-way grants. High 
in road location, design, use, and maintenance. | 4. Obtain road easements for the public and resource management. High 
Contime to coordinate with individuals, 1. Review each request on its own merits. High 
companies, nonprofit groups, counties, State, 2. Ensure consistency, fairness, and legal/environmental compliance in all High 
Forest Service and other federal agencies on decisions. 
all inquiries/applications for non-road rights- 
of-way , leases, permits, and exchanges on 
BLM-managed lands. 
Unauthorized Use | Minimize and/or reduce unauthorized use, 1. Continue coordination with State/county agencies to ensure resource needs on High 
inchiding dumping on BLM-managed lands. adjacent public lands are considered and accommodated in private actions. 
Utilize law enforcement resources when appropriate. 
2. Review and prioritize backlog cases and take steps to resolve in a timely Low 
manner. 
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Grazing Manage livestock to maintain or improve 1. Stress the importance of properly functioning riparian areas im the issuance of High 
Riperian Reserves in order to meet the goals grazing euthorizations. 
of the Aquatic Conservation Strategy. 2. implement Best Management Practices to ensure movement toward land use High 
Contime to provide livestock forage on 1. Develop management strategies in consultation with the permittee to resolve High 
designated allotments to meet societal needs resource conflicts that arise. 
without compromising the ecological integrity 2. Maintain a list of vacant allotments, inchuding specific management constraints Medamn 
of the uplands. and concerns, for future inquiries. 

Mining Contime to coordinate with individuals, 1. Accept and process all mining claims. High 
companies; county, State, and other federal 2. Ensure that appropriate rehabilitation plans are part of any future operations and High 
agencies on all inquiries/applications for thet these plans conform to watershed management objectives. 














Transportation Manage the transportation system to serve the Develop and maintain a road closure management plan. 
needs of the users and meet the needs Maintain all roads for the target vehicles and users. 
identified under other resource programs. Provide for initial fire suppression access. 


Implement Transportation Management Objectives for individual roads. 
Implement a Transportation Management Plan for the entire area. 





High 

Rig 
Maintain a safe transportation system by removing hazards (e.g., hazard trees). High 

Medaxn 


AVEyye 
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a1. es ____ OBJECTIVES _ RECOMMENDATIONS 


Aquatic Maintain a transportation system that meets the | |. Maintain the transportation system t minimize sediment delivery to streams. 

Ecosystem Aquatic Conservation Strategy and Riparian 2. Reconstruct, stabilize, reroute, close, obliterate, or decommission roads and 
reconstruct, or obliterate landings that pose a risk to Riparian Reserves. 

3. Accommodate for 100-year runcff events when imstalling new stream crossing 
structures and for existing stream crossing structures that pose substantial risk to 
Riparian Reserves. 

4. Provide sccommodations for fish pa: sage at all potential fish-bearing stream 
crossings and wherever possible, maintam a natural stream bed. 

5. Follow the Best Management Practices in the RMP. 

6. Evaluate the condition of all roads in Riparian Reserves. 














Sell Eresion/ Maintain a transportation system that meets the | 1. Reduce road densities in high density areas (Benson, Lightning, and Alexander 

Hydrelogy Erosion Processes and Hydrology objectives drainage areas). 

and recommendations. 2. Maintain road densities in all drs ‘nage areas as low as is operationally possible 
and with a target of less than four uniles per square mile. Develop and 
rplement plans for decommissicning/obliterating roads in areas that exceed the 
target. 

3. Survey roads to identify sites where concentrated flow is causing guilying to 
occur on roads or et drainage outlets. Plan and implement restoration projects 
with highest priority given to gullies (>6 inches deep), or erosion causing 
removal of duff layer/surface soil, or down-cut ditches (>6 imches below design 
ditch bottom). 


cauee = af 


$ 














Sell Minimize erosion that rem: 's from 1. Survey soils with high erosion potential (Map 7), and identify areas of humen- High 

management activities. caused erosion. Plan and implement projects to eliminate/reduce luman-cansed 
(Best Management Practices) where needed. 

2. Implement Road Objectives and Recommendations for Soil Erosion. High 
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Maintain and -nhance soil productivity within 1. Maintain en emount end distribution of coarse woody material thet will match 
natural ecological levels wherever heakthy stand conditions. This will require surveys of various healthy stands to 
operationally possible. Address conservation determine normal levels. Manage for recruitment and long-term mamtenance of 
of duff and wood in order to maintain site coarse woody material. (Seo CWM recommendations under Vegetation- pole, 
productivity. mid- and mature/old-growth condition classes.) 
Maintain a real extent and thickness of soil duff cover. Enhance soil duff cover 
in depleted areas (such as areas that have been mtensively burned and/or 
managed) through stand development. 

. Utilize prescribed fire to encourage diversity of vegetation regeneration and 
decrease risk of depleting soil productivity. Emphasize cool burns that lerve a 
matrix of live vegetation surrounding patches of burned vegetation where pre- 
existing duff is predommately left in place. 

Maintain soil compaction levels as low as operationally possible. 

















Pole, Mid-, and Increase growth, quality, and vigor of 1. Reduce timber stand densities when the stands have a relative density index of High 
Mature/Old individual trees. This objective is the most 0.55 or greater by using appropriate silvicultural prescriptions to decrease the 

Grewth Ceaditien | critical for preventing mortality of additional gumber of trees per acre (or basal area) to a relative density imdex of 

Classes trees. approximately 0.30 to 0.40. (Refer to Density Management Diagram for 


Douglas-fir to visualize the concept of relative density end what eny particular 
timber stand may look like et any post of stand development (Appendix C).) 
This is essential on the south- and west-facing slopes to decrease the occurrence 
of bark bectle mfestations. 


2. Manage for species composition by aspect (pine cn the south and west slopes, 
Douglas-fir on the north, etc.). 

3. Use pruning es en option for improving wood quality im fast-growing pole 
stands. 


i ¢ 












































1. Prescribe silvicultural treatments that do mot dissect contiguous areas of 
commercial forest stands. 
2. Use group selection, single tree selection, irregular unoven-aged and 
imermediaf » cutting treatment (thinntug and release) methods im combsnation or 
singly to create diversified stand structure of varying seral stage development. 
management. To meet the NFP retention 
requirement, no less than 15 percent of BLM 
forest lands would be m a mature/old-growth 
condition class at any time. Additional old- 
growth stands will be present outside of 
Riparian Reserves and areas of connectivity, 
most likely as isolated pockets of refugia. The 
remainder of the forest lands would be in 
earlier stages of seral development. 
Meet or exceed the 15 percent late- 1. Identify and maintain all stands thet currently meet the retention criteria (amiti- High 
successional retention requirement on federal storied stands with greater than 21° d.b.h. and greater than 60 percent canopy 
forest lands to provide habitat to function as cover). (Map 23 and Appendix D.) 
refugia for old-growth associated species that 2. Reserve late-successional stands in all vegetation sones. High 
have limited dispereal capabilities, such as 3. Spread retained areas evenly over the landscape where possible. High 
fungi, lichens, bryophytes, and vascular 4. Identify and treat target stands for conversion to late-successional or old-growth High 
plants. habstet thet will support a more connected network of continous habdat than 
currently exists. 
5. Treat reserve stands to maintain end create lnte-cuccessional components, sach High 
as canopy cover, enags, and class | and II coarse wood (see Management 
Objectives and Recommendations, Vegetation, for coarse woody material 
amounts). 
6. Prescribe silvicultural treatments aimed at restoring end preserving late- High 





successional pine characteristics in pine associated steuds that have been 
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Pele, Mid-, and Treat pine series stands that have been selected | 1. Apply the group selection harvest method to establish pine species regeneration High 
Mature/Oid- as being mature/old-growth to meet the 15 im most cases. 
Grewth Cenditiea | percent retention requirement as soon as 2. Harvest excess Douglas-fir from these stands to allow for desired stand densities High 
Chasees possible to restore pine species as the and the establishment of pine species regeneration. 
(Continued) dominant species. 3. Create open park-like pie stands over time that have diverte stand structure High 
(many different age classes and canopy layers of pie trees). 
Create large openings end suitable seedbeds to | 1. Use the group selection method to create openings of 0.25 to 2.0 acres. High 
promote growth of pie species, incense cedar, Approximately 5 to 20 percent of the commercial forest lands would recerve 
end Dougiees-fir. Increase the species the group selection method of harvest with a random pattern of group 
composition of pine species and incense cedar distribution across the landscape. 
im forest stands where these species are under 2. Create favorable seedbed conditions for pondercea pine through prescribed High 
represented. burning or other methods that would reduce the thickness of the organic 
horizons, especially around the pine trees. Plant trees im openings to ensure 
adequate stocking of pie species. 
Assure survival of trees with old-growth 1. Reduce competition by removing trees thet surround trees with old-growth High 
characteristics by reducing vegetative characteristics. Create en approximate 25-foot crown space between the old- 
competition im second growth timber stands; growth tree and the remaiming second growth trees. Cut only trees that are not 
Design silvicultural prescriptions to manage 1. U6e selection silvicultural methods to control the rate and imtensity of dwarf High 
dwarf mistletoe infestations. mustietos. 
Reduce the fire hazard of the timber stands by | 1. Decrease the ladder fuels in forest stands by sinshing only dense pstches of High 
needs identified under other resource treatments should ehmuinate fire fuels to a height of 6 to 12 feet above ground 
programs. level. Cut tree limbs thet extend into the preming height area. 
2. Form a mosaic of vegetative patterns by lesving untreated patches of vegets/ion High 
scattered throughrut the landscape. 















































Applegate-SariBoaz Watershed Anaiysis - Version 1.3 Management Objectives and Recommendations 
s0URC: _FECOMMENDA TIONS ANT 
Pele, Mid-, amd Mamtem the existing areas of knobcone pine 1. Use prescribed burning m these stands to imcrease stocking levels of knobcons High 
Matere/Otd- to protect the ecological functions of the pane and to reduce plant competition from sarub species. 
Classes . 
(Continue?) Retain at least 15 percent of the area im an . Use landscape design to -unmtnin designated patches of untreated vegetation m igh 
untreated condition m all project areas strategic locations (e.g., Riparian Reserves, critical habstat, wildisfe corridors, 
distributed throughout the landscape. areas between existing tree plantations, shrublends, woodlands, etc.). 
Untreated areas should be a minimum of 2.5 
acres m size and can be m any combination of 
vegetation condition classes. 
Provide for well-distributed coarse woody . In regeneration harvest areas, leave a minuamam of 120 imear feet of logs per High 
material (CWM) across the landecape to acre greater than or equal to 16 inches im diameter at the large end and ‘6 fest 
masta; the ecological functions of the species in length. In partial ismrvest areas, amounts con be modified to reflect the taming 
dependent upon the material. Protect CWM of stand development cycles. Sealler log preces may be counted when they 
already on the ground from management meet the standards listed im Stute Office information Bulletins No. OR-97-064 
activities. (11/20/96) (Appendix E). Green trees may also be retaimed to mest tho above 
requirements. 
Create en méerdisciplinary teara to recommend the manimmes imear fest of Fiagh 
CWM to be retamed on « por acre basis for pine series forest. 
Recommendations should be based on the svaiability of CWM present and sts 
conditions, such as slope cteepness end stand demstty. 
Recret CWM levels that ere appropriate for the site (pime series versus High 
Douglas-fir series) gradually over te. Rt may take 2 to 3 stand entries to 
ecqure desired amounts of CWM especially m regard to large-end log diameter 
Tequeresncuts . 
Perform surveys 20 determines average amounts of CWM over the landscape for High 
the commercial tumber land base and respective vegetation classes. 
. Coutmme to collect mformatica en binlogical aseds of speciec/commmanities to Medaaa 
retaim appropriate levels of CWM. 
Karty and Enhence structural diversity of even-eged, . Prescribe commercial thamning treatenants af staggered miervels, favoring tress Modaxes 
Seediing/Sepiieg emngie-layer canopy stands. of differeas heights and species af the taxe of treatment. 
Conditien Classes Perform release treatments es aeudted. Medaom 
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RESOURCE. | SS OBJECTIVES ee SRIORIT 
Hardwood/ Maintain or improve the natural functions and 1. Manipulate vegetation species as necessary to maintain the natural functions High 
Woodland processes of the native grass/oak woodlands and processes of the native grass/oak woodland plant associations. 
Condition Class plant associations where appropriate. 2. Discourage high stocking densities of conifers by using manual treatments and High 
prescribed burning. 
3. Manage the abundance of shrub and noxious weed species. High 
4. Reduce hardwood density to increase water and nutrient availability to the High 
hardwoods for mast production. 
5. Use prescribed burning to accomplish recommendations #1-4. High 
6. Seed native grass species into areas of exposed, disturbed soil before noxious High 
weeds become established. 
Introduce a younger age class into the oak 1. Cut suppressed and intermediate crown class trees to induce sprouting. Manage Medium 
woodlands. the sprout clumps to favor growth of the dominant sprouts. (After the vigor is 
restored to the oak trees, acorn crops should provide for more natural 
regeneration.) 
2. Plant oak trees where appropriate. Low 
Shrub Condition Maintain the integrity of the shrublands. 1. Control or eliminate noxious weeds. High 
Class 2. Concentrate density reduction efforts on the extremely dense shrublands on the High 
south-facing slopes, south of Tallowbox. All shrublands on south-facing slopes 
should be considered for treatment. In addition, treat the shrublands east of the 
Applegate River. 
3. Manage tree species to maintain the dominance of the desired shrub species. Medzum 
4. Manage the density and species composition of the shrubs. Medzum 
Grass Condition Maintain the integrity of the native grasslands. | 1. Control or eliminate noxious weeds. High 
Class 2. Seed native grasses on recently disturbed areas to prevent the establishment of High 
noxious weeds. 
3. Treat tree and shrub species to maintain the dominance of native grasses. Medium 
4. Develop a native grass propagation program for grasses found in the analysis Medium 
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oo oe a 
S RESOUF -e OB SS TY 

Area burned by Modify previously used silvicultural 1. Create 3 to 4 foot radius scalps around planted pine seedlings. The grubbed 
the 1967 Star Fire | techniques to reforest the burned area. shrubs should remain im place to provide shade for the soil and organic matter. 


Special Status Manage all special ctatus plant species and 1. Survey entire analysis area for special status plants. High 
Plants their habitat so as not to contribute to the need | 2. Review all proposed actions for impacts to special status plant habitat. High 
to list as a federally threatened or endangered 3. Work with other agencies, colleges, universities, and private groups on High 
4. Map plant sites im the analysis area on the Geographic Information System High 
(GIs). 
5. Develop and implement conservation strategies for Federal Candidate and Bu- High 
reau Sensitive species found in the analysis area. 
6. Maintain habitat conditions for special status plants, taking into consideration High 
surrounding vegetation needed to maintain 60 percent or greater canopy cover, 
humidity, temperature, and coarse woody material. 
Maintain and enhance habitats of special status | 1. Control noxious weeds and other exotic species. High 
species found in the analysis area. 2. Use strategy developed to inhibi the spread of and reduce/eliminate noxious Medium 
weeds. 
Preserve, protect, and restore species compo- | 1. Encourage native species use for projects, such as native plant comammnity High 
sition and ecological processes of natural plant restoration, erosion control, and wildlife forage enhancement. 
Communities. 2. Avoid the use of native species from nonlocal sources, which may be a threat to High 
Maintain and enhance rare and special habi- 1. Develop a sustainable and economical native seed source for future reseeding High 
tats, endemic plant communities, and efforts. 
ecosystems. 








Plant only pine species at a 12 to 16 foot spacing. 
Do not put Vexar tubes around the seedlings. 
Do not plant conifers in the historic shrublands or woodlands. 
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Survey and Maintain and enhance populations of Survey 1. Implement protocols for Survey and Manage species as they are developed. 
Manage Pleat and Manage species. 2. Maintain patches of late-euccessional er old-growth forest stands across the 
Species landscape for those species that are dependent on this habitat type. 

3. Leave trees within harvest units to provide habsat for these species. 

4. Maintain the same leave trees over successive rotations. 

5. Minimize site disturbance from yarding and heavy equipmest. (Removal of 


7. Establish research and monitoring on the clustered lady's slipper orchid 
(Cypripedium fasciculanum). 


Nexious Weeds Control and/or reduce noxious weeds within 1. Reseed areas following ground disturbance to prevent invasion by weed species. 

the analysis area. Use a native mix when available. 

2. Locate and map noxious weed populations within the analysis area. 

3. See also Resource “Vegetation”, Hardwood/Woodland Condition Class 
(Recommendations #3 and #6), Shrub Condition Class (Recommendations £3), 
and Grass Condition Class (Recon:mendations #2 and #3). 
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Control and inhibit the future spread of 1. Reseed areas following ground disturbance. Use a native seed mix when 
2. Use strategy developed to inhibit the spread of and reduce/eliminate noxious 
weeds. 


¢ ¢ 


3. Locate and prioritize noxious weed populations most susceptible to eradication. 
Target these populations for treatment(s). 
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Resource Promote long-term resistance of the area to 1. Treat areas of contimous high hazard fuels im order to help reduce the size and High 
Pretection stand replacement wildfires by reducing the imtensity of wildfires. High privrity areas would be adjacent to fuel breaks and 
fuel hazard. the rural usterface. Treatments should inchaé commercial thinning of 
qvertteched ctands and tecntmsnat of goeund ond ladder facie in both commmscial 
and noncommercial timber lands. 
2. Establish fuel breaks along and adjacent to maja: ridge lines. These fuel breaks High 


would provide a pre-existing defensible area fz wildfire suppression efforts. 
Locate fuel breaks im conjunction with a road system to provide fire suppression 
access and mamtenance. The type of fuel breaks to be constructed would be a 
combination of shaded fuel breaks and Defensible Fuel Profile Zones (DFPZ). 

3. Prechude the establishment of fuel breaks if they would be im conflict with the 
ROD for the Northwest Forest Pian. They could be precluded if conflicts with High 
other resources arise or there is not the opportunity to treat adjacent fuels im 
order to make them effective. 


Shaded fuel breaks would be located along major ridge lines. Their width 
would a: mo account the height of vegetation on and adjacent to the ndge and 
the steepness of the slope. Widths would range from 150 to 300 feet. Spacing 
between leave trees would be between 20 to 30 feet im order to allow retardant 
to penetrate to the forest floor and to minimize the chance of a fire from 
spreading into the canopy. Ladder and ground fuels would be treated to casure 
thet fire would stay on the ground and would be of low intensity and of short 
duration. 
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fuel hazard. (Contumed) 


A DFPZ is a strategically located strip or block of land cn which fusls have 
been modified. The objective of these areas is to reduce the potential for a 
crown fire which im tara, would reduce the mtensity and size of a wildfire. 
These areas are imtended to reduce the rete of wind-drives fire and are act 
intended to stop long range spotting. The canopy withm the DFPZ should be no 
more than 40 percent crown closure and ground fuels should be kept to a 
minuuum. Ladder fuels need to be treated to reduce the probabdlity of a 
sustained crown fire. To provide for firefighter safety, leave only a imited 
amount of snags for resource requirements. DFPZ's generally are 1|/4-mile in 
width, but would vary depending on topography end fuel types. 


. Develop an overall plan that determines fuel treatment m previously harvested 


areas to reduce the fuel hazard. As stand a provement projects are 
implemented, there is the potential for the creation of large contimuous acres of 
high hazard fuel. The plan should also address how many acres m any given 
time period should be treated in order to minimize the amount of acres that 
would be im a high fuel hazard coudition. 


. Utilize prescribed burning to maintam plant comnmmities, such as the grasslands 


reduce the fuel hazard of these areas. 














. Create a defensible fuel profile zone along major ridge limes. This would 


provide a safer area for fire suppressica personnel to work when fighting 
wildfire. The treatment of high hazard areas could lower the mtensity of future 
Treat hgh hazard areas eround the rural mterface areas. Reduce campy 
closures end ground and ladder fuels to mcrease protection of private lands and 
structures. Thas should reduce the chance of fire spreading mo adjacent 
resource lands. Treatment of fuels with the rural méerface is mostly 
dependent on factors outside the control of the BLM. 
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1. Develop and maintain an appropriate quantity and dist: sution of each sexal 
stage of ell plant communities im the analysis area. 

2. Mamtam adequate snags and coarse down woody material to accommodate 
those species thet ere dependent upon these hebitat features. 

3. identify end protect special habitats, such es mince/caves, talus, and grassland. 


Provide Pro. on Buffers as outlined in the 1. Great Gray Ow!- protect nest sites and meadows greater than 10 acres in size 

ROD for the Northwest Fores. Plan. with buffers of |/4-mile and 300 feet, respectively. 

2. Siskiyou Mountains Salamander- provide a horizontal buffer of at least 100 feet 
or | site potential tree around the periphery of known sites. 

3. Bats- provide 250-foot buffers around caves, mine adits and shefts, wooden 
bridges, and old buildings where any of the following species are found: 
fringed aryotis, silver-haired bat, long-eared myotis, long-legged myotis, pallid 
bat, and Townsend's big-eared bet. 

4. For the mollusc species, develop protection measures using Appendix J-2 of the 
NFP ROD as a guide. 
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Mamtam timbered dispersal corridors on the 1. Protect these dispersal corridors from catastrophic events :> the extent 
south- and west-facing slopes of the analysis reasonably possibile. 
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eafficient to create and custass riparian, and spatial distribatica of peak flows through the following: 
aquatic, and wetland habdats end to retam 1. Reduce soil compaction by decommussionmg or obliterating roads end ripping High 
patterns of sedunent, nutrient, and wood skid trails. Particular emphasis should be grven to areas with ngh road density 
routing. Protect the timung, magnitude, (.c., Upper Star Guich (above Deadman Guich), Alexand.: Guich, the dramage 
duration, end spatial distribution of peak, ugh, area between Lightning and Benson Guich, end Benson Guich). 
end low flows. 2. Allow for 100-year runoff events, mchuding sssociated bedload and debris, High 
crossing structures that pose substantie’ nsk to Riparian Reserves. 
3. Manage the transient snow zone for igh canopy closure m conjunction with High 


other resource objectives t) munimize opemmngs with less than 70 percent canopy 
cover on north aspects m Douglas-fir stands and 60 percent canopy cover on 
other than north espects. 

4. Reduce upland fire hazard to mimumuize potential for catastrophac wildfires. High 

Attempt te increase low flows through the following: 

5. Thun overty-dense upland stands to reduce water losses dus tc mierception end High 
transpiration. 

6. Discourege spring development or surface/ground water diversious oa BLM- High 
managed lands df the development or drversion would not meet the Aquatic 

7. Work with Oregon Water Resources Department to mcrease m-stream flow Medan 

water rights im Star Guich. 











Moastor baseline mformation of the effects of 1. Defer Upper Star Guich Dramage Area from timber harvest end other Righ 
2. Conteme monitoring baseline water quantity conditions. High 
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__fesounce | __OBJECTIVES _ RECOMMENDATIONS _—«—————————_|_ PROORMTY 
Hydrology | Maintain and enhance the timing, variability, 1. Avoid wetlands when constructing new roads. | High 
(Continued) and duration of floodplain inundation and 2. Minimize soil compaction due to existing roads or skid trails in meadows and High 
water table elevation in meadows and wetlands wetlands by decommissioning or obliterating roads and ripping skod trails. 
{Aquatic Conservation Strategy Objective #7) 3. Follow interim Riparian Reserve widths identified in the ROD 5*::Jards ard High 
Guidelines for wetlands greater than one acre. Designate Riparian Rese; ~ 
widths of 100-feet slope distance from the outer edge of wetlands less tian one 
acre. 
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s 
. Promote growth of conifer trees to reach late-successional characteristics within 


Riparian Reserves (where capable) for future large woody material recruitment 
(see Riparian section). 

Maintain or enhance channel structure to provide high flow energy dissipation. 
Evaluate and consider opportunities to add energy dissipators, such as large 
woody debris to streams. 

Evaluate roads that are adjacent to stream channels and consider 
decommissioning or obliteration to restore the flood prone area. Obliterate or 
decommission the road adjacent to Ladybug Gulch. 

Reduce stream width-o-depth ratios in appropriate stream reaches, while 
maintaining a stable dimension, pattern, and profile. 
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. Apply appropriate Best Management Practices identified in the Resource 


Management Pian to minimize soil erosion and water quality degradation during 


Reduce summer stream temperatures through the following: 
2. Plant or maintain native vegetative species (from local genetic stock) in riparian 


3. 


areas and wetlands to provide adequate stream shading. Highest priority area is 
along Star Guich between Ladybug Gulch and Deadman Gulch. 

Protect riparian vegetation that provides stream shading as specified ir the 

Ri . th 
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RESOURC OBJECTIVES _ RECOMMENDATIONS __ DRT 
Water Quality Maintain and enhance water quality necessary | Reduce stream sedimentation through the following: High 
(Continued) to support healthy riparian, aquatic, and 4. Obliterate, decommission, or upgrade (i.c., improve drainage) roads as 
wetland ecosystems. Reducing summer necessary to reduce sedimentation and meet transportation management 
principal water quality objectives in the amounts of sediment to streams and roads in Riparian Reserves, unstable areas, 
Applegate-Star/Boaz Watershed Analysis and midslopes. 
Area. (Continued) 
Monitor baseline information of the effects of 1. Defer Upper Star Gulch Drainage Area from timber harvest and other High 

RIPARIAN AREAS 

Riparian Reserves | Decrease fragmentation within Riparian 1. Follow road recommendations for aquatic ecosystem. High 
Reserves and maintain or enhance connectivity | 2. Protect tributary junctions (e.g., fluming ditches, discourage thinning and road High 
Maintain and enhance the species composition | 1. Use the interim Riparian Reserve widths identified in the ROD Standards & High 
and structural diversity of plant communities Guidelines until a project level, site-specific analysis is performed by an ID 
in riparian areas and wetlands to provide Team. 
edequate summer and winter thermal 2. Follow the Riparian Reserve module to implement Riparian Reserve boundary High 
of surface erosion, bank erosion, and channel 3. Use an interdisciplinary process to design site-specific Riparian Reserve High 
migration, and to supply amounts and treatments if necessary to maintain or enhance riparian vegetation condition. 
distributions of coarse woody material 4. Use plant stocks from on-site sources. High 
sufficient to sustain physical complexity and 5. Manage to provide CWM at levels above those assigned to the matrix. High 
stability. Protect groundwater flow. Protect 6. Work with local groups to coordinate riparian rehabilitation projects, especially Medzum 
riparian-dependent special status species (see on the Applegate River. 
Botany and Wildlife recommendations). 7. Analyze mining impacts within the active channel of Star Guich and plan Low 

channel improvement projects (0.g., redistribute rock) where appropriate. 
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the Star Guich Watershed; PP nenhe. eee 
clearcut areas have recovered. 
Discourage spring developments thet do not meet the Aquatic Conservation 











AQUATIC WILDLIFE SPECIES AND HABITATS 


Aquatic Wildlife Ensure that management activities in the 1. Monitor impacts of management activities on special status populations and 
analysis area do not lead to listing of special aquatic habitat. 

status species. 2. Coordinate habitat and population monitoring with Oregon Department of Fish 
and Wildlife, U.S. Forest Service, and Applegate River Watershed Council. 








Maintain or enhance aquatic wildlife 1. Identify and map habitat areas needed for different life stages (i.e., spawning, 
populations, their distribution, habitat, and rearing, etc.) of aquatic species. 

long-term sustainability. 2. Protect special habitat areas (i.e., small wetlands, springs, etc.) used by 

3. Maintain fish ladder at the mouth of Star Guich in cooperation with State and 
federal agencies and private groups. 

Repair old log structures in Star Gulch. 

Increase pool: riffle ratio in Star Gulch by adding LWD > 24° in diameter. 
Follow recommendations outlined in Hydrology and Soils sections. 

Educate both “in-house” and local groups how to prevent further degradation of 
aquatic habitat. 

Work with local groups to coordinate stream improvements on federal and 


| deee EEE! EE 
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Aquatic Wildlife Maantain or enhance aquatic wildlife 9. Work with local, State, and federal groups to manage water diversions to Medan 


(Continued) populations, their distribution, hebsat, and restore or maintain sediment routing, fish passage at low flow, end screen 
10. Work with the Army Corps of Engineers, local, State, and federal groups to Low 


develop a plan to mimic natural floods es much as possible while protecting 
private land and residences, im order to maintain fish habstat, especially 
spawning gravels and coho rearing areas. 
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LANDSCAPE PLANNING OBJECTIVES AND RECOMMENDATIONS FOR FEDERAL LANDS 


The landscape of the Applegate-Star/Boaz Watershed Analysis Area is a complex web of interacting ecosystems; recognizing this, the watershed 
analysis team melded individual resource information to develop a landscape plan for federal lands. The team examined the current condition of 
the terrestrial and aquatic components of the landscape and synthesized the information to develop landscape level objectives and 
recommendations. Map 24 shows federal lands across the landscape that need special consideration prior to project planning. 

















- LANDSCAPE AREA {| ....—s:«OOwBHECTIVES—“‘<‘C‘HCOR:O;t;:*w*;*:”:*”*‘CR:SC;‘“R RECOMMENDATIONS eee Bee o 
Riparian Reserves Mamtam and enhance the species 1. Use the mterun Riparian Reserve widths identified m the ROD Standards & Guidelimes until a 
composition end structural diversity of project level, site-epecific analysis is performed by an mterdisciplimary team. 
plant commmmities im riparian areas and | 2. Follow the Riparian Reserve module to mnplement Riparian Reserve boundary changes. 
wetlands to provide adequate summer 3. Use an mterdisciplimary process to design site-specific Riparian Reserve treatments if necessary to 
fikering, appropriate rates of surface 4. Use plant stocks from on-site sources. 
erosion, bank erosion, and channel 5. Manage to provide LWD at levels above those assigned to the matrix. 
Migration, an1 to supply amounts end 6. Work with local groups to coordinate riparian rehabilitation projects, especially on the Applegate 
distributinns of large woody debris River. 
(LWD) euffictent to sustaim physical 7. Analyze mining mpacts with the active channel of Ster Guich and plan channel mprovement 
complexity end stability. projects (e.g., redistribute rock) where appropriate. 
Mazitam end enhance mparian habdat 1. Protect untouched Riparian Reserve areas (e.g., late euccessional/oki-growth) in the analysis area 
to support teti~<imiributed populations by not allowing silvicultural management until old clearcut areas have recovered. 
of native plant, mvertebrate, and 2. Discourage spring developments that do aot mest the Aquatic Conservation Strategy. 
long-term pleat ccanmmanity changes. 
Reserves, an i mamtam or snhence where possible. 
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1S Percent Late- Mest or exceed the 15 percent iate- 1. Identify end memtem all stands that currently meet the retention criteria (ruulti-e.wied stands wih 
Successional Retention successional reteution requirement on greater than 21° d.b.h. and greater thin 60 percent canopy cover). (Map 23 and Appendix D.) 
Areas federal forest lands to provide habitat to | 2. Reserve late-successsunal stands m all vegetation sones. 
function es refugia for old-growth 3. Spread retamed ereas evenly over the landscape where possible. 
associated species that have luted 4. Identify end treat target stands for conversion to iste-cavcessonal or oki-growth habutat that will 
dispersal capabilities, such es fungi, support « more connected astwork of contmmous habstet then currently exists. 
lichens, bryophytes, and vascular 5. Treat reserve stands to maimtem end create late-successional components, each as canopy cover, 
plants. enags, and class | end [I coarse wo.d (see Management Objectives and Recommendations, 
Vegetation, for coarse woody material amounts). 
6. Prescribe silvicuitural treatments emmed af restoring end preserving late-cuccessional pme 
with Dougias-fir end other species. 
Northern Spotted Ow! Retam eud/or manage ‘or late- 1. Manage the surrounding landscape to protect the activity centers from catastrophac events. 
Activity Centers successional characteristics withm the | 2. if management is seeded, ensure that silvicultural methods provacte ettamment of lste-cuccessional 
Old-Grewth Refugia Provide habstat to function es refugia 1. Reta remnant old-growth patches across the landscape. 
for old-growth es~ociated species that 2. Use a variety of silviculture methods to create the desared characteristics for lste-successional 
have tunsted dispersal capabilites, such forest where these stands do not occur. 
es fungi, bchens, bryophytes, and 3. Withan all harvest arcs, mamtain emounts of coarse woody matenal (CWM) that ere 
vascular plants. representatrve of the astral conditions. 
Whidiife Corridors Retasa critical, forested wildlife 1. Designate selected dramages es mportant wildlife corridors (Map 24). 
corndors on dramages with south/west | 2. Manage the adjacent landscape to protect corridors from astural disturbances (e.g., fire and wind). 
aspects. Retam or create wildlife 3. Treat all vegetation condition classes surrounding the corndors to reduce the fire bazard rating, 
corndors between the Applegute- thus protecting the tumber stands. 
Star/Boaz Watershed Analyes Area end | 4. Use appropriate silvicultural prescriptions to mamtam forested tamber stands within end between 
enrounding watersheds. adjacent watersheds. Prescriptions will mamta stands m the mature stem excchesice to the 
stages of stand structure. 
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Aephgee Se Ber, Ceeies Gest ve - Weim £3 Landacope Planning and Objectives and Recommendations 








Terrestrial Vegetation Develop commercial forest stands wth | i. Assure that recommended stlvicnitural prescriptions munstesa contiguous areas of iste-eaccesnonal 
late-cuccessional characteristics m areas forest. 

that predommmately hed these trams. 2. Use a variety of silvicultural methods to create the desired charactermstics for lste-cuccesswael 
Create \ste-successicnnl stands between forests withm these eress. 








dramage areas where eppropriate. 
Treat all vegetation condition classes m | |. Develop prescriptions that reduce fire hazard and muprove vegetative health to protect natural 
strategic locations, especially resources or sites of cultural valve from botc disturbences (fire end wand). 
commercial forest stands, to ensure 2. Manage vegetatrve density of all vegetation condition classes. 
thee survival from meects end fire and | 3. Use selection silvicultural harvest methods to create or exhance the development of late- 
eahance seral and structural successional forests. 
development of the condition classes. 4. Manage pme series forest m the commercial base for en open park-like structure. 
5 


5. Target Douglas-fir stands adjacent to sirublends or woodlands on south and 
west slopes or on ridges that recerve suniigit for most of the day for density 
management. The land north of Star Guich Rord has most of the stands that 
meets thes criteria. 
6. The shrublands south of Tailowbox Lockout ere m need of density and species management os 
weil as the shrublends east of the Applegate River. 





High Fire Hazard Areas =| Piocsote long-tcrm resistance of tho 1. Establish fuel breaks along and adjacent to major riigelines. These fuel breaks would provide a 
erea te stand repi cement wildfires by pre-existing defensible srea for wildfire suppression efforts. Locate fuel breaks m conpunctioa with 
reduciyg the fuel hazard. a road system to provide fire suppression eccess end mwantenance. The type of fuel breaks that 

would be constructed would be « combmation of shaded fuel breaks and Defensibie F201 Profile 
Zones (DFPZ). 


(The estabitshmert of fuel breaks would be precinded df they would be m conflict with the ROD 
for the Northwest Forest Plan. They could be prechaded if conflicts with other resoucces arise or 
there » act the opportunity to treat adjaceat fuels m order to muke them effective.) 




















Upper Star Guich Provide bassime mformanoa of the 1. Defer Upper Star Guich Dreanage Area ‘rom tumber harvest end other management activities thet 
Mealtertng Area effects of management activities on would effect water quality and quantity. 
water quality end quantity. 2. Contume momtoring bassline water quality end quantity conditions. 
Transient Snow Zone Reduce the potential for altenng the |. Manage the transvent snow sone for gh canopy closure m comunction with other resource 
tmng, magmtude, duration, frequeacy objectives to mumumze openeng with lees than 1) percent canopy cover om sorth aspects m 
end spatial distribution of prak fiows. Dougies-fir stands end 60 percent canopy cover on other than sorth aspects. 
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DATA GAPS 


This section identifies information that was not available for the analysis. Items under each 
ecosystem element are listed in priority order. Missing information will be acquired as 
funding permits. 


Human Uses 


Archaeological Sites 


1. Systematic archaeological survey. 
2. Formal evaluation of known historic sites. 


Unauthorized Use 
1. Property lines in locations where unauthorized use is suspected. 


Grazing 
1. Economic contribution of livestock operations to local communities. 


Roads 


1. Road condition surveys. 

2. Transportation management plan. 

3. Updated transportation management objectives. 
4. Updated maintenance operation plan. 


Soils 


1. Duff thickness in various vegetative types. 

2. Ravel movement rates in varying surface conditions. 

3. Extent of soil productivity reduction caused by intense fire and/or fire related salvage 
logging. 

4. Location of erosion sites. 

$. Erosion rates resulting from management actions. 

6. Disturbance affects on long-term soil productivity. 


Vegetation 


Comprehensive data on drought resistance for tree and shrub species. 

Soil carbon/nitrogen ratios. 

Available trace elements in the soil and trace element requirements of tree species. 
More statistical data regarding the historical range, frequency, and distribution of 


PPPS 
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vegetation species over the landscape. 
Plant Species and Habitats 


Special Status Plant Species 

1. Inventory of special status plants. 

2. Inventory of non-native plant species (especially noxious weeds). 

3. Population data on special status plants (includes range, distribution, and frequency). 


Survey and Manage Plant Species 
1. Inventory for survey and manage species (fungi, bryophytes, and lichens). 
2. Role of fungal species, bryophytes, and lichens in the ecosystem. 


Fire 
1. Exact acreage and location of existing and past high hazard, medium hazard, and low 


hazard areas. 
2. Data regarding the range, frequency, distribution, and interaction of insects, animals, 
3 





vegetation and fire intensities. 
. Wildfire intensities and consumption rates over the landscape during differing climatic 
4. Cultural understanding of fire use during prehistoric times. 
5. Complete fire start information (e.g., location, cause, time) prior to 1969. 
6. Classification of land by plant association within and outside fire regimes. 


Terrestrial Wildlife Species and Habitats 


1. Existing and desired abundance, patch size, and distribution of the condition classes found 
in the analysis area. 

2. Distribution and population trend data for those species found in the analysis area. 

3. Snag and coarse woody material abundance by condition class. 


Hydrology 


1. Stream categories for nonfish-bearing streams (permanently flowing or intermittent). 
2. 1997 New Year’s Day flood data. 

3. Soil compaction analysis for Applegate frontal drainage areas. 

4. Qn-the-ground wetland inventory. 


Stream Channel 
1. Sediment source locations. 


2. Field verification of stream classification 
3. Field verification of stream substrate materials. 
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4. Stream channel stability and condition. 
$. Post-1997 New Year's Day flood channel conditions. 


Water Quality 


1. Water quality data for Star Guich and tributaries (sediment, nutrients, and bacteria). 


2. Water quality data for Applegate River and frontal drainages (turbidity, sediment, 
dissolved oxygen, pH, nutrients, and bacteria). 


Riparian Areas 


1. Riparian condition. 

2. Riparian and in-stream surveys to determine: 

a. Amount of large woody debris; 

b. Amount, diversity and age of riparian vegetation, including percent of shading; and 

Sa ne ee en ee ae ee 
composition. 


Aquatic Wildlife Species and Habitats 





ee EEE 


. Aquatic insects inventory. 

. Upstream distribution and relative abundance of all native fish species. 

. Spawning escapement of coho and steelhead. 

. Habitat requirements of non-salmonid native fish species. 

. Impacts of introduced fish on native species. 

. Distribution and relative abundance of non-salmonid species. 

. Number of Applegate River-produced anadromous fish harvested in the ocean and Rogue 
River. 


ae eee Fe gaatkggseegwggieey: wastage ae gf 
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MONITORING 


The following monitoring recommendations are made in order to gain a better understanding 
of the watershed processes and conditions within the Applegate-Star/Boaz Watershed. Items 
under each ecosystem element are listed in priority order. 


Human Uses 


Mining 
1. Monitor all mining claim activities on-the-ground for compliance with the regulations. 


Soils 


Monitor erosion features resulting from road construction. 

Monitor gravel surface movement on steep slopes. 

Monitor newly compacted areas through contract administration. 

Monitor duff thickness. Prior to and after surface disturbing projects, various vegetation 
types in the analysis area should surveyed, measured, and compare duff thickness. 
Suggested standard is > 90 percent thickness over 90 percent or more of forest project 
sites. 


Vegetation 


Monitor commercial timber stands for vigor by using relative density as an index. 

Measure individual tree growth in commercial timber stands. 

Analyze crown closure/canopy closure before and after vegetation treatment. 

Monitor amounts of coarse woody material before and after timber harvesting operations. 
Monitor the number and quality of snags (and perhaps how the trees were killed; insects or 
pathogens) and suitability of cavity formation. 

Monitor acorn crops after oak woodland treatments. 

Monitor the survival of individual pine trees after release treatments. 


Plant Species and Habitats 


Special Status Plants 


1. Monitor plant population's response to disturbance. 
2. Monitor environmental effects on special status plants. 


Survey and Manage Species 
1. Monitor species response to disturbance. 
2. Monitor environmental effects on survey and manage species. 


P Pry 
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Apple zate-Star/Boaz Watershed Analysis - Version 1.3 Monitoring 
Fire 

1. Monitor changes in hazard ratings after treating all the vegetation condition classes. 
Terrestrial Wildlife Species and Habitats 

1. Monitor site occupancy, reproductive status, and reproductive success of 
threatened/endangered species found in the analysis area. 

Monitor population trend of the special status survey and manage and other priority species 
found in the analysis area. 

Monitor rate of recruitment/loss of snags and coarse woody material. 

Monitor rate of seral stage change in the vegetative communities found in the analysis area. 
Hydrology 


1. Monitor changes in road density and soil compaction. 
2. Monitor changes in canopy closure of the transient snow zone. 
3. Monitor changes in streamflow as watershed conditions change. 


Stream Channel 





Pe 


1. Monitor changes in stream classification. 
2. Monitor changes in channel stability and condition. 
3. Monitor changes in channel dimension, pattern, and profile. 


Water Quality 


1. Continue monitoring stream temperatures and turbidity in Star Gulch and its tributaries. 
2. Monitor dissolved oxygen and pH on a regular basis at temperature sites. 
3. Monitor sediment, nutrients, and bacteria at selected sites. 


Riparian Areas 


1. Monitor riparian habitat (i.e., large woody debris, shading, microclimate) before and after 
a nee a 


Aquatic Wildlife Species and Habitats 


1. Monitor summer steelhead spawning activity in Star Gulch. 

2. Continue to monitor selected Star Gulch sites for macroinvertebrates. 

3. Request that Oregon Department of Fish and Wildlife monitor coho spawning in the 
Applegate River. 

4. Monitor non-salmonid native fish populations and introduced fish populations. 

5. Monitor fish habitat. 
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RESEARCH 


The following research recommendations would provide additional understanding of ecosystem 
processes in the Applegate-Star/Boaz Watershed. Items under each ecosystem element are 
listed in priority order. 


1. Determine comprehensive data on percent duff (cover and thickness), coarse woody 
material (size and distribution) and relationships to beneficial soil organisms. 

2. Study natural erosional processes versus human aggravated erosional problems to 
determine extent of site productivity loss. 

3. Obtain more comprehensive mapping data on bedrock geology and associated field 
studies. 

4. Study rates of ravel movement for various surface conditions. 

5. Study the extent of soil productivity reduction caused by intense fire and related salvage 
logging (Star Fire). 


Vegetation 


1. Determine the evapotranspiration rates for ali endemic tree and shrub species (in inches of 
water). 

2. Determine how many old-growth trees are needed on a per acre basis to maintain 
ecosystem functions of late-successional forests. 

3. Determine coarse woody material requirements for maintaining site productivity. 

4. Determine stocking levels of oak species that are optimum for producing acorn crops. 
(The amount of nutrient inputs into the oak woodlands induced by prescribed burning may 
also be critical.) 

5. Develop methods of controlling noxious weeds. 

6. Conduct comprehensive studies on the ecological requirements of Oregon white and 
California black oak to produce acorn crops, including optimum tree density (stems/acre), 
impact of competing vegetation (how much can grow around the oaks?), and the 
occurrence, frequency, and intensity of fires needed to return nutrients to the soil. 

7. Determine the length of time that trees can live in low elevation or on droughty Applegate 
sites. 


Piant Species and Habitats 


Special Status Plants 

1. Obtain population biology data (includes information on life history, life cycle, limiting 
factors, seed dispersal and seed dispersal corridors, pollinators, dormancy, recruitment, 
seed bank, interaction between and within species, mortality, predation pathogens, and 
genetic diversity). 
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2. Determine ecological requirements (includes species composition changes over time and 
under different successional stages, relationships among species, associations, affects of 
biotic and abiotic factors, distance and effectiveness of dispersal, specific habitat 


requirements, nutrient dynamics, food chains, diversity between populations, etc.). 

3. Determine demographic dz‘a (includes population structure, number, size, reproductive 
condition, distribution, and trend). 

Survey and Manage Species 


See Special Status Plants for the two vascular survey and manage species (Cypripediun 
JSasciulanan and C. montanum). 





Terrestrial Wildlife Species and Habitats 
1. Use the MAXMIN approach, as described by Raphael (1991), to determine the optimum 
mix of age classes/seral stages of the vegetative communities found in the analysis area to 
imize the probability of viability of all indi : 
Hydrology 
1. Determine the change in streamflows resulting from density management treatments. 
Stream Channel 


1. Determine amounts of large woody material needed in steep headwater channels. 


Water Quality 


1. Determine potential! for Star Gulch to exceed state temperature criterion even with riparian 
canopy providing full shade to stream. 


Riparian Areas 


1. Determine the function and ecological importance of riparian systems along intermittent 
and ephemeral stream. 

2. Determine difference in riparian plant communities between north-facing and south-facing 
streams. 


Aquatic Wildlife Species and Habitats 


1. Request that ODFW research the impacts of introduced fish on resident fish populations in 
the Applegate River. 

2. Determine impact of flow alteration from the Applegate Dam and water withdrawals on 
native fish habitat. 
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i 
| Table Al. Streamflow Information for Applegate River near Copper and Star Gulch Gaging 
Stations 
i 
/ 
i a 
1961 412 7,000 25 
i 62 298 2,510 33 
63 $74 12,500 44 
i 64 311 3,440 32 
65 669 29,000 30 
i 66 419 8,130 41 
67 498 9,480 39 
| 68 316 8,220 38 
69 462 3,240 35 
i 70 $23 13,600 36 
| 71 692 10,500 38 
72 $62 12,300 37 
i 73 222 1,940 28 
74 1,077 29,800 35 
| 7S 471 6,790 35 
16 279 3,150 44 
i Ti 79.8 857 19 
78 $19 7,050 34 
| 79 250 3,450 12 
80 463 8,050 12 
| 81 178 2,130 1.5 
792 4,720 79 
i 83 829 4,640 191 1.60 
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/ 
i 
i 
84 595 4,470 112 9.81 153 0.83 0.92 
- 85 355 2,980 81 $.31 153 0.24 0.30 
86 397 4,510 27 3.11 110 0.01 0.03 
i 87 260 1,680 85 2.05 91 0.00 0.00 
88 226 1,380 87 1.33 37 0.00 0.00 
| 89 355 4,640 101 3.09 50 0.06 0.09 
90 203 1,070 112 1.44 4S 0.00 0.00 
i 91 182 407 78 1.63 34 0.00 0.00 
92 157 4) 94 0.60 6 0.00 0.00 
i 93 449 4,250 109 4.66 144 0.00 0.06 
94 163 $46 109 1.07 40 0.00 0.00 
i 95 593 4,720 107 7.93 226 0.00 0.33 
96 5,870 3,820 142 9.45 111 0.25 0.34 
97 732 18,800 127 15.10 1,050 0.27 NA 





1/ USGS gaging station below Applegate Dam, drainage area = 225 mi.’ 
2/ USGS gaging station one mile above mouth of Star Gulch, drainage area = 16.0 mi.” 
3/ Water year = October 1 - September 30 (e.g. water year 1997 = Oct. 1, 1996 - Sept. 30, 1997) 
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Applegate-Star/Boaz Watershed Analysis - Version 1.3 Appendix A 
Table A2. Ownership, Stream, and Road Information by Drainage Area 
eo oo ee ae ee Net Read Surface Type’ 
AU1503 825 1.3 100 0 9 77 11.6 9.0 6.8 87 $.3 46 2.9 3.9 0.0 
AU1506 155 0.2 100 0 0 $i 2.4 10.0 1.3 100 $.4 7 1.1 0.2 | 0.0 
AU1S09 231 0.4 100 0 0 67 2.6 7.2 0.1 100 0.3 1 0.1 0.0 0.0 
AU1512 134 0.2 100 0 0 0 0.9 4.3 0.8 7S 3.8 2 | 0.4 0.4 0.0 
AU1515 709 1.1 100 0 0 $7 9.9 8.9 9.8 86 8.8 $0 | 4.9 4.9 0.0 
AU1518 263 0.4 100 0 0 29 2.6 6.3 1.6 69 3.9 6 1.4 0.2 0.0 
AU1521 928 1.5 100 0 0 59 7.4 S.1 3.4 65 2.3 10 3.4 0.0 0.0 
AU1524 93 0.2 100 0 0 0 0.8 $.3 0.5 100 3.3 3 0.0 0.0 0.5 
AU1527 210 0.3 100 0 0 32 1.5 4.5 0.0 0 0.0 1 0.0 0.0 0.0 
AU1530 191 0.3 100 0 0 2 1.9 6.3 0.6 100 2.0 4 0.0 0.0 0.6 
AU1533 660 1.0 100 0 0 $2 5.8 $.6 1.6 31 1.6 3 1.6 0.0 0.0 
AU1S36 $77 0.9 100 0 0 32 4.0 4.4 1.7 82 1.9 8 1.1 0.0 0.6 
AU1539 636 1.0 100 0 0 4 $.3 5.4 0.5 100 0.5 3 0.5 0.0 0.0 
AU1542 736 1.2 100 0 0 13 6.5 $.7 2.9 100 2.5 15 1.8 0.2 | 0.9 
AU1545 1,328 2.1 92 i 7 36 16.7 8.1 8.1 59 3.9 4 3.8 4.3 0.0 
AU1S48 , 865 1.4 100 0 0 12 9.5 7.0 6.6 98 49 33 1.7 3.9 1.0 
AU1551 731 1.1 67 17 16 20 8.1 7.1 5.8 83 $.1 29 1.0 4.8 0.0 
2 pl_isi soo] of oj «/ sss] 90] sol sol 27 | » | i6l 23) 
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Total | Read | Stream 
Milles” (im?) | ng 
1.2 12 
303 
38 
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46 
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gw] 3] us} 27] mal | a0 | us | tsa] 93] 46 











Area 17,651 27.6 §4 3 13 21 201.7 7.3 90.4 69 3.3 421 42.8 34.4 13.2 

Tetals 

1/ Drainage Areas (Map 10): 
AU1503 - Star Guich headwaters down to BLM upper gage site AU1536 - Star Guich below 1917 Guich and above 1918 Guich 
AU1506 - Star Guich below BLM upper gate site and above Deadman Guich AU1539 - 1918 Guich 
AU1509 - Deadman Gulch AU1542 - Star Gulch below 1918 Guich and above Lightning Guich 
AU1512 - Star Guich below Deadman Gulch and above Alexander Guich AUI1545 - Lightning Guich 
AU1515 - Alexander Guich AU1548 - Star Guich below Lightning Guich and above Beason Guich 
AU1518 - Star Guich below Alexander Guich and above Ladybug Gulch AUI1551 - Benson Guich 
AU1521 - Ladybug Guich AU1554 - Star Guich below Benson Guich and above USGS gaging station 
AU1524 - Star Guich below Ladybug Guich and above 1916 Guich AU1557 - Star Guich below USGS gaging station and above Applegate River 
AU1527 - 1916 Guich AU1420 - Boaz Guich area not included in USFS Beaver/Palmer WA 
AU1530 - Star Guich below 1916 Gulch and above 1917 Guich AU1560 - Applegate River below Star Guich and above Lime Guic* 
AU1533 - 1917 Guich AU1563 - Applegate River from Lime Gulch to above Little Applegate 

2/ Percent of the drainage area that is withia the transient snow zone. 

3/ Roads shown on GIS transportation theme. 

4 Roade with BLM control or on BLM land. 

$/ Surface type for BLM roads from GIS; surface type for non-BLM roads estimated from serial photos. 
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Applegat: tar/Boaz Watershed Analysis - Version 1.3 





Table A3. Vegetation 





Condition Class by Drai 























AU1515 





AU1518 








AU1521 





AU1524 





AU1527 





AU1S30 





AU1533 





AU1536 





AU1539 





AU1S42 


(1%) 





AU1545 








AU1548 





AU1551 





AU1554 





AU1557 








































































































1/ Drainage Areas (Map 10): 
AU1503 - Star Guich headwaters down to BLM upper gage site 
AU1506 - Star Guich below BLM upper gate site and above Deadman Gulch 
AU1509 - Deadman Gulch 
AU1512 - Star Guich below Deadman Gulch and above Alexander Gulch 
AU1515 - Alexander Gulch 
AU1518 - Star Guich below Alexander Gulch and above Ladybug Gulch 
AU1521 - Ladybug Gulch 
AU1524 - Star Guich below Ladybug Gulch and above 1916 Gulch 
AU1527 - 1916 Gulch 
AU1530 - Star Gulch below 1916 Gulch and above 1917 Gulch 
AU1533 - 1917 Gulch 
AU1536 - Star Guich below 1917 Gulch and above 1918 Gulch 
AU1539 - 1918 Gulch 
AU1542 - Star Gulch below 1918 Gulch and above Lightning Gulch 
AU1545 - Lightning Gulch 
AU15&8 - Star Guich below Lightning Gulch and above Benson Gulch 
AU1551 - Benson Gulch 
AU1554 - Star Gulch below Benson Gulch and above USGS gaging station 
AU1557 - Star Guici: below USGS gaging station and above Applegate River 
AU1420 - Boaz Gulch area not included in USFS Beaver/Palmer WA 
AU1563 - Applegate River from (and including) Lime Gulch to above Little Applegate River 

2/ Vegetation Condition Class Code: 
1 =grass, fords, herbaceous veg. 
2=shrubs, non-forest land 
3 =hardwood/woodland 
4=early, 0-5 yrs. stand age (as of 10-1-92) and seedlings/saplings, 0-4.9° dbh 
$=poles, 5-11° dbb 
6=mid, 11-21° db 
7=mature/old-growth, 21°+ dbh 
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APPENDIX B 
WATER QUALITY 
Stream Temperature Data Summaries 
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Paseo) River near Copper (Gaging kth below appnorte Dam) 
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06/15 06/30 O7/15 07/30 08/14 























- ] highest mexdmum: 61.7| 61.7| 635 

"| lowest maxémum: 82.7; 61.8) 527 Average Monthly Max/Mean/Min Temperatures (F. 
] average maximum: 57.3| 57.0| 68.8 “ 

& days with masdmums < 60: 3; 82 2 

Gays with madmume 60-65: 1 3 e 

days with maximums 65-70: - - - 

Gays with madmums >70: - - - 

Gays exceeding 64.0: - - - 


























7-Day Avg Max/Mean/Min Temperatures & ) 
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| Diurnal Fluctuation (F .) “} 
30 
25 
| 20 
1§ 
10 
| 5 | eemenll 
0 eee ee ee eee 
06/15 06/30 07/15 07/30 06/14 08/29 09/13 OB/28 
j Statistics for the period of the 7-day Maximum —sW 
| The warmeet 7-day period of stream temperature dally 
masimume centered on: 08/17 
7-day average maximum temperature (F.): 61.8 
Daily Statistics for tus 
; — ————— 
maamum (F.): €0.8; €0.8/| 61.7; 61.7; 61.7) €26) 635 
minierum (F.): 58.0; 60.0; 60.9; 509| 60.8| @O.8!| 664 
/ mean (F ): 50.9| 660.9; 60.8) 60.8) 60.8; 61.7; 66.0 
dural fluctuation (F.): 18 18 18; 18; 18) 18] 61 








Seren rye ereeg. Voeen te eee 
= ea ae coe te 
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7-Day Avg Max/MearyMin Temperatures F .) 
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Diumal Fluctuation (F .) 
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06/15 06/30 07/15 07/30 08/14 











Statistics for the period of the 7-day Maximum _—«s+wA> 


1 The warmest 7-day period of stream temperature dally * 
maximume centered on: O7/1% 





7-day average maximum temperature (F.): 70.8 


07/16 | 07/18 | 47/17 | 07/18 | 07/10 | O7/20 














maximum (F.): €9.9| 702) 708) 70.8) 72.0| 71.7) ee 
minimum (F.): @0.1/ €0.8/ 23) @1.8/ G26) 64.1) GO4F 
mean (F ): @5.3| 06.0) 06.8) 66.7) 675) 683) OR” 
Gumal fluctuation (F):| ©8; @3| 68) 80) 64) 76) se, 
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Star Guich @ USGS Gaging S Station, above Shepega River Ae 
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_ {Statistics for the period of the 7-day Maximum 


The warmest 7-day period of stream temperature dally 
maximume centered on: 067/03 


Diurnal Fluctuation (F.) 
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06/15 06/30 07/15 07/30 08/14 08/29 O9/13 09/28 














7-day everage maximum tempereture (F.): €0.0 











“Daily Statstce for this period. 

08/30 | 07/01 | 07/402 | 07/03 | 67/04 | 07/408 | O78 
masdmum (F.): 68.1| 68.1; 50.9| 60.9| €08| 609| 635 
minimum (F.): 66.3| 66.3| 67.2| 645) 648| 65.4| B38 
mean (F.): 57.2| 672| 68.1| 57.2| 67.2| 672| S72 
Gumal fuctuation (F):| 1.8) 18| 27] 64] 63/ 45] es 
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7-Day Avg Max/Mean/Min Temperatures €) 
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Diurnal Fluctuation (F .) 
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Statistics for the period of the 7—day Maximum 


The warmest 7-day period of stream temperature dally 
maximume centered on: O7/21 





ORAS RE 


| 7-day everage maximum temperature (F.): €0.8 


"Daily Statistice for this period: 

07/18 | 07/19 | 07/20 | 07/21 | 07/22 | 07/23 | 
maccmum (F.): 60.0| 50.9| @0.8| €26/ 61.7| €08| Gost. 
minimum (F.): 65.4; 66.3; 572) 60.0) 60.0| 68.1| Se.18 
mean (F.): 57.2} 56.1| 60.0) 60.9| 60.0) 60.0) seo, 
Giumnal fuctuation (F):| 3.6) 36| 36; 36) 18| 27) 275 
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— Monthly Statistics | JUN |sut Jaue |eeP loct | 
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06/15 06/30 O7/15 07/30 08/14 08/29 09/13 












Average Monthly Max/Mean/Min Temperatures (F.) 
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7-Day Avg Max/Mean/Min Temperatures (F .) 
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Diurnal Fiuctuation (F .) 
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Statistics for the period of the 7—day Maioun sb 


The warmest 7-day period of stream temperature dally 
j]Mmaximume centered on: 07/21 





_17~—day average maximum temperature (F.): 61.3 








"Daily Statistics for this period: : 
07/18 | 07/19 | 07/20 | 07/21 | 07/22 | 07/23| 07/245 
maximum (F.): 61.5| 60.3| 60.4| 61.2] 61.7| 61.9] 6218 
minimum (F.): $6.5| 56.6; 58.6| 50.4) 60.2| 60.7| €0.391: 
4 mean (F.): 60.5| 50.7| 50.5| 60.3) €0.3| 60.6] 61.08 
diurnal fluctuation (F.):| 3.1/ 1.4) 1.6) 18) 28] 22] 1808 
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| highest 7-day avg. minimum:| §6.7| 60.5] 60.4| 88.2| 50.3 06/15 06/30 07/15 07/30 086/14 06/29 098/13 09/28 


| lowest 7-day avg. minimum: | §3.5| 56.9} 57.0| 80.7) 50.3 
mean 7-day avg. minimum: | 54.7; 56.6; 56.1) 56.3) 50.3 

















3 ; vole Bie gs a oe His se 2 a - Ae 2 : or rc pa Rett ts “= Feeney = es 
a aren Modiers District Office, 4 site Code: UPAP ae 490 Bays a 
_ [Monthly Statistics [sun |vuL |auG |seP 47 Tn 
: hed wlll 
es Days of complete data: 1%; 31) St) . 50 —i— 
. YO 
-. 4 highest maxdmum: 67.3; 70.8| 71.1| 06.7 Me — _ _. 
| lowest maxdmum: 56.4| 64.4| 64.1/ 51.9 Average Monthly Max/Mean/Min Temperatures (F. 
1 average maxdmum: €2.9| 68.3; 66.9) 63.0 90 eee F) 
{ days with maxdmumse <60: 6 - - 3 - 80 
days with maximums 60-65 3 1 6} 17 aS 
days with maxdmums 65-70: 7; 26) 22) 10 is 70 
| Gays with madmums >70: - & 3 - =1 60 
| days exceeding 64.0: 8} 31) 31] 14 -1 80 ti of oe 
(COEQ water quality standard) ” q | + as 1 
JUL AUG SEP OCT 
Oally minimums (F.) . 
highest minimum: 57.0| 61.2| 61.5| 68.5| 59. 7-Day Avg Max/Mean/Min Temperatures (. 
lowest minirnum: $3.0; 56.7; 66.1) 50.3 : ay 9 F,) 
average minimum: 54.5; 56.6; 58.2) 563 
Oaily Means (F.) 
highest mean: 61.3; 65.4; 65.9) 62.9 
lowest mean 54.9; 60.9; 50.8) 51.0 
{ average mean 57.9; 62.8) 62.0| 50.4 
| paily diurnal fluctuation (F: 06/15 06/30 07/15 07/30 08/14 08/29 09/13 
highest diumal fluctuation: 11.4] 11.8] 10.4] 96 
lowest diumal fluctuation: 25; §7| §7| 17 Diurnal Fluctuation F,) 
average diurnal fluctuation: 63; 95) 87) 6.7 30 
25 
7-day avg. maximums (F.) 20 
highest 7-day avg. maximum; 67.3) 70.4) 70.3/ 66.0 15 
lowest 7-day avg. madmum:| 58.8) 66.3; 65.0) 63.7 
mean 7-day avg. maximum: | 64.1| 68.3| 68.9/ 63.0 10 
Phd i Ii 
: WEIRERRADL 
7-day avg. minimums (F.) 6 


Statistics for the period of the 7—day Maximum 





| The warmest 7-day period of stream temperature dally 
jmaximume centered on: 07/31 


7-day average maximum temperature (F.): 70.4 

















Daily Statistics for this period: 

07/28 | 07/29 | 07/30 | 07/31 | 06/01 | 06/02 
maximum (F.): 70.6; 70.8] 68.7) 702| 708) 71.1 : 
minimum (F.): €0.0} 61.2| 66.1; 60.8) 60.6] 61.5] 61.558: 
mean (F.): 05.4; 64.5| 62.9) 64.3) 06.3) 65.9) e698 

10.6 10.2 
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Stream ae Date 



































Waa Chained Shetnet Sian, Site Code: STRL 190 Gaby San _ 

iyo. ae : Ph 
s Monthly Statistics JUN | JUL |AUG | SEP |OCT 3 i. Me ey eT . 

: 4 rm ' 
[Days of complete data: 30; 31] 31) 30) 148 | 50 
e 440 





-;, 06/15 06/30 O7/15 07/90 08/14 08/29 09/13 09/28 





































































| highest masdmum: 6.2] 68.9| o8.9| 635 —_ anneal , 
5 | lowest masdmum: 55.4) 61.7; 60.8; 58.1 a Average Monthly Max/Mean/Min Temperatures (F. 
-. 4 gverage madmum: 60.6} €6.0| 64.2) 61.6 90 F) 
days with maximums <60: 16 - - 4 S 80 
days with madmums 60-65 8 6| 2 2 oe 
days with maximums 65-70: 6; 2 9 - e 70 
days with maximums >70: - - - - 4 60 
days exceeding 64.0: 7; 2] 168 - S 50 E ; f f : a 
(COEO water quality standard) No : a a 
JUL AUG 
| Daily minimums (F.) 
highest minimum: 60.6; 64.4) 64.4) 60.8 7- Avg Max/Mean/Min Temperatures (. 
lowest minimum: $2.7; 586.1) 55.4) 55.4 . 90 Day Avg F) 
average minimum: $5.8; 61.2) 59.3) 58.0 
80 
. | Oaily Means (F.) 70 
| highest mean: €2.6| €5.3| €5.3| 61.7 60 oe 
lowest mean: 53.6; 50.9; 58.1) 56.3 
| average mean: 57.7| 63.0] 61.2/ 60.5 50 
4 40 - o 2 
Daily diurnal fluctuation (F.) 06/15 06/30 07/15 07/30 08/14 06/29 09/13 08/28 








Diurnal Fluctuation (F.) 














7-day avg. maximums (F.) 
highest 7-day avg. maximum:| 66.1; 67.6) 67.7| 62.9; 57.8 
lowest 7-day avg. maximum: | 56.9; 63.6) 62.1) 56.5; 54.2 
mean 7-day avg.madmum: | 60.5; 66.1) 64.2) 61.6/ 55.5 











on saBseg | 








7- . minimums (F. 
highest 7-day avg mininers| €0.3| 629] ¢3.0| sox] sso | 08/15 06/90 O7/15 07/30 08/14 08/29 09/13 09/28 
lowest 7-day avg. minimum: | §3.7| 59.3) 57.2| 55.0| 50.9 , , ae, seg Ph ENT: 
mean 7-day avg. minimum: | §5.6| 61.3) 59.3) §8.0/ §2.1 ae Ny : eM ree eis irk aon ee, 


Statistics for the period of the 7-day Maximum 














| The wermest 7-day period of stream temperature dally 
maximums centered on: 06/03 


7-day average maximum temperature (F.): 67.7 














Daily Statistics for this period: 

07/31 | 06/01 | 06/02 | 08/03 | 08/04 | 06/05 
maxdmum (F.): 67.1| 67.1| 68.0; 67.1) 68.0; 68.9; 68.0 
minimum (F.): 60.0; 61.7; 626) 626) 638; 644) 63.55. 
mean (F.): 62.6; 63.5| 64.4) 64.4) 65.3; 66.3) 663 
diumal fluctuation (F.):| 7.2) 54) 54) 46) 45| 48/ 45% 





















































Pap tacetetocet 
















) Daily Steam Temperature (F.) 



















[Monthly Statistics 








4 Dally Maximume (F.) = 06/15 06/30 07/15 07/30 08/14 08/29 09/13 00/28 : 
- | highest madmum: 66.3| 58.0) 50.0 Se - pe ee 
4 lowest madmum: 473) 627) 62.7 2 
| average maximum: sal axel fe . ~ Average Monthly Max/Mean/Min 1 Temperatures F) : 


oe UUTTPPTLLLYPTRT CTT aL La 
. Days of completes data: 0; 31 31 




































--- 1 days with madmums <60: 30; 31) 31 
“4 days with maxdmums 60-66: —~ e 
_ 4 days with maximums 65-70. - - - 
7 days with madmums >70: - - - 














| days exces-ting 64.0: -| -| - 
| (CDEO water quainy smndard) 
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JUN JUL AUG OCT 











7-Day Avg Max/Mean/Min Temperatures €) 
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06/15 06/30 07/15 07/30 06/14 06/29 09/13 








a Diurnal Fluctuation ( ) 
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06/15 06/30 07/15 07/30 08/14 08/29 09/13 
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a Statistics for the podes € of the 7- = day W Maximum 








‘¢ {The warmest 7-day period of stream temperature daily 
maximume centered on: 06/04 


: 7-day average maximum temperature (F.): 68.4 








‘Daily Statistics for this period: Q 
- 08/01 | 08/02 | 08/03 | 08/04 | 08/05 | 06/06 | 08/07 F 
maxomum (F.): 58.1; 58.1} 58.1/ 60.0) 60.0| 60.0) 6729 © 
minimum (F.): 63.6) 64.5) 64.5) 646) 65.4) 65.4) S3eR 
{ mean (F.): 65.4) 66.4) 86.4/ 663| 66.3) 66.3) Gost 
diumal fluctuation (F.):| 4.6) 3.6) 36) 48) 36) 36) Set 
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Star Gulch above confluence with Applegate River, @ Gaging $ Station 


1996 BLM Medford District 


Stream Temperature Data for Site Code: STAL 
Hydrologic Unit Code (HUC): 17 10 03 09 02 03 57 








[PROVISIONAL DATA SUBJECT TO REVISION | ~ 





Monthly Statistics JUN | JUL |AUG | SEP |OCT 





Days of complete data: 30 31 31 30 14 





Daily Maximums (F.) 


highest maximum: 61.7] 68.0; 67.1) 61.7) 572 
lowest maximum: 65.4; 60.8; 60.8; 53.6) 51.8 
average maximum: 68.7; 64.8) 64.0; 57.6) 56.8 
days with maximums <60: 24 - -| @ 14 
days with maximums 60-65: 6 16 2 § - 
days with maximums 65-70: - 16 8 - - 
days with maximums >70: - = - - @ 
7-day avg. maximums > 64.0 - 18 1§ - - 


(ODEO water quality stancard) 





Daily minimums (F.) 








highest minimum: §5.4| 63.5| 60.8| 56.3| 52.7 
lowest minimum: 49.1; §3.6| 53.6/ 48.2/ 47.3 
average minimum: $2.6; 88.7; 58.0; 527) 51.6 
Daily Means (F.) 

highest mean: $8.1; 64.4) 626) 58.1) 54.5 
lowest mean: $2.7; $6.3; 57.2) 50.0; 49.1 
average mean’ §5.2| 61.1; 60.4) 84.7) 63.5 
Daily diurnal fluctuation (F.| 

highest diurnal fluctuation: 6.1 8.1 8.1 7.2 45 
lowest diurnal fluctuation: 18; 27| 36) 27) 27 
average diurnal fluctuation: §9| 60) 60) 48) 39 





7-day avg. max‘'nums (F.) 
highest 7-day @.g. maximum:| 60.9; 67.5; 65.7; 62.0; 56.9 
lowest 7-day avy. maximum: | 56.6) 61.7; 62.6) 548) 55.0 
mean 7-day avg. ‘naximum: | 88.7; 64.7| 64.0| 57.6) 56.3 








7-day avg. minimums (F.) 
highest 7-day avg. minimum:| 55.0; 62.2) 59.6) 56.7| 526 
lowest 7-day avg. minimum: | 50.9; 55.7| 56.4/ 49.4; 51.2 
mean 7-day avg. minimum: | 52.8; 58.6; 58.0) 528) 52.4 





7-day average means (F.) 
highest 7-day avg. mean: 57.3; 64.3) 62.0; 56.7) 546 
lowest 7-day avg. mean: 53.6; $8.0; 59.1/ 513) 528 
mean 7-day avg. mean: 55.2; 60.9; 60.4) 54.7) 54.0 





7-day average 

diurnal fluctuation (F.) 
highest 7-day avg. fluctuation 66; 69) 72) 57) 44 
lowest 7-day avg. fluctuation:| 4.1) 49) 49| 36) 3.7 
mean 7-day avg. fluctuation:|; §9| 60) 60) 486| 39 
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Average Monthly Max/Mean/Min Temperatures (F.) 
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7-Day Avg Max/Mean/Min Temperatures (F.) 
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Diurnal Fluctuation (F .) 
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Statistics for the period of the 7—day Maximum 


The warmest 7-day period of stream temperature daily 
maximums centered on: 07/27 


7-day average maximum temperature (F.): 67.6 



































Daily Statistics for this period: 

07/24 | 07/25 | 07/26 | 07/27 | 07/28 | 07/29 | 07/30 
maximum (F.): 68.0| 68.0) 68.0| 68.0| 66.2| 67.1| 67.1 
minimum (F.): 61.7| €2.6| 61.7) 62.6) 63.5| 61.7| 61.7 
mean (F.): 63.5 oa 64.4) 64.4) 64.4) 64.4) 64.4 
diumal fluctuation (F.):| 6.3 6.4 63) 84) 27) 84) 84 | 
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Star Gulch above Benson Gulch 


1996 BLM Mediord District | 


Stream Temperature Data for Site Code: STRB 
Hydrologic Unit Code (HUC): - ww 10 os 09 02 03 48 


(PROVISIONAL DATA SUBJECT TO REVISION 1° 


























|Monthly Statistics JUN | JUL [AUG [SEP [ocT 
Days of complete data: 2; S| 31 30 2 
Daily Maximume (F.) 
highest maximum: 50.9; 662) 062) 608) 57.2 
lowest maximum: $8.1; 686.1; 50.0; 62.7] S63 
average maximum: 60.0; 827) 626) 56.4) 568 
days with maximums <60: 2 7 .-} 27 2 
days with maximums 60-65: - 16; 24 3 - 
days with maximums 65-70: - 8 2 - - 
days with maximums >70: - - - - - 
7-day avg. maximums > 64.0 - 8 § - - 
(OOEC water quality standard) 
Daily minimums (F.) 
highest minimum: $2.7; 62.6) 50.9; 545) 51.8 
lowest minimum: 51.86; 61.8; 62.7) 47.3) 51.8 
average minimum: $2.3; 57.2; 56.6) 51.4) 51.8 
Daily Means (F.) 
highest mean: $6.3; 63.5) 61.7) 57.2| 83.6 
lowest mean: 54.5; 54.5) 56.3) 50.0; 83.6 
average mean: §5.4| $0.6) 59.2; 53.5) 53.6 
Daily diurnal fluctuation (F.} 
highest diurnal fluctuation: 7.2| 7.2) 81) 63) 5.4 
lowest diurnal fluctuation: 63; 186) 36) 27) 485 
average diurnal fluctuation: 68; 56) 60; 50) 5.0 





7-day avg. maximums (F.) 
highest 7-day avg. maximum: -| 65.9; 64.7| 61.1 - 











lowest 7-day avg. maximum: -| 602) 60.9) 53.6 - 
mean 7-day avg. maximum: -| 62.7) 626) 56.5 - 
7-day avg. minimums (F.) 

highest 7-day avg. minimum: -| 61.2; $6.5; 55.1 - 
lowest 7-day avg. minimum: -| 84.0; 55.0) 482 - 
mean 7-day avg. minimum: -| 87.1) 56.6) 51.5 - 
7-day average means (F.) 

highest 7-day avg. mean: -| 63.2; 60.9) 57.6 - 
lowest 7-day avg. mean: -| $6.7| 57.7; 505 - 
mean 7~day avg. mean: -| $0.5; 59.2; 53.5 - 
7-day average 

diurnal fluctuation (F.) 

highest 7-day avg. fluctuation -| 64) 7.1) 59 - 


lowest 7-day avg. fluctuation: -| 48) 49) 33 - 
mean 7-day avg. fluctuation: -| §5) 60; 5.0 - 
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Average Monthly Max/Mean/Min Temperatures (F.) 
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Diurnal Fluctuation (F.) 
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Statistics for the period of the 7-day Maximum 


The warmest 7-day period of stream temperature daily 
maximums centered on: 07/28 


7-day average maximum temperature (F.): 65.9 











Daily Statistics for this period: 

07/25 | 07/26 | 07/27 | 07/28 | 07/29 | 07/901 071, 
maximum (F): 66.2| 06.2| 66.2| 64.4] 662| 66.2] 662 
minimum (F.): 60.8} 60.8] 61.7) 626] €08| 608] e08 
mean (F.): 63.5| 63.5| 63.5) 635] €26| 635| e286 
diumal fluctuation (F):| 64] 84] 45] 18] 64] S.«| 8.4 






































Star Gulch above Lightning ( Gulch © 























Daily Stream Tempersure (F.) 
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Average Monthly Max/Mean/Min Temperatures (F.) 
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7-Day Avg Max/Mean/Min Temperatures (F .) 
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1996 BLM Mediord District 
Stream Temperature Data for Site Code: STLT- 
Hydrologic Unit Code (HUC):. _, WT 10 08 08 C8 08 62” 90 
[PROVISIONAL DATA SUBJECT TO REVISION } 780 
Monthly Statistics JUN | JUL |AUG SEP OcT ve 
60 
Days of complete data: 2} 31; 31] 3 50 
40 
Oaily Maximums (F.) 
highest maximum: 58.1) 64.4) 64.4; €0.8| 672 
lowest maximum: $6.3; 56.3; 58.1; 51.8) 563 
average maximum: 572| €0.9| 61.6) 56.0; 568 90 
days with maximums <60: 2; 18] 10) 2 80 
Gays with maximums 60-65 -| 6] 21 1 
days with maximums 65-70: -| <-| -«- ea 70 
days with maximums >70: - - - - 60 
7-day avg. maximums > 64.0) = 2 - - 50 
(OOEC water quaiity standard) 40 
Daily minimums (F.) 
highest minimum: 62.7; 60.8; 586.1; 54.5) 51.8 
lowest minimum: 50.0; 50.9) 51.8) 47.3] 51.8 90 
averane minimum: $1.86; 56.0; 55.9; 51.1) 51.8 
80 
Daily Means (F.) 70 
highest mean: $45| 61.7; 60.8; 66.3; 53.6 60 
lowest mean: $3.6; 83.6; 55.4; 49.1) 83.6 
average mean: $4.1/ 586.2) $8.1| 83.0) 53.6 50 
40 
Daily diurnal fluctuation (F.J 
highest diurnal fluctuation: §4| 63); 7.2; 63) 5.4 
lowest diurnal fluctuation: §4| 27) 36) 27) 45 
average diurnal fluctuation: 54; 49) 57) 5.0; 5.0 30 
25 
7-day avg. maximums (F.) 20 
highest 7-day avg. maximum: -| 64.1) 63.4) 60.5 - 15 
lowest 7-day avg. maximum: -| 66.1) 59.5) 583.2 - 
mean 7-day avg. maximum: -| €0.9/ 61.6) 56.1 - 10 
5 
7-day avg. minimums (F.) 0. 
highest 7-day avg. minimum: -| 60.6) 57.3) 54.8 - 
lowest 7-day avg. minimum: -| 63.1) 54.4) 482 - 
mean 7-day avg. minimum: -| 56.0; 55.9| 51.1 - 
7-day average means (F.) 
highest 7-day avg. mean: -| 61.7) 59.6) 66.6 - 
lowest 7-day avg. mean: -| 66.4) 56.6); 50.1 - 
mean 7-day avg. mean: -| 66.2; 66.2; 53.1 - 
7-day average 
diurnal fluctuation (F.) 
highest 7-day avg. fluctuation -| §4| 64| 6.0 - 
lowest 7 - day avg. fluctuation: -| 42) 48) 35 - 
mean 7-day avg. fluctuation: -| 49| 5&7) 5.0 - 
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Diurnal Fluctuation (F .) 
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Statistics for the period of the 7-day Maximum 1 


The warmest 7-day period of stream temperature daily 
maximums centered on: 07/28 


7-day average maximum temperature (F.): 64.1 











‘Daily Statistics for this period: 

07/25 | 07/26 | 07/27 | 07/28 | 07/29 | 07/30 | 07/31 
maximum (F.): 64.4| 64.4) 64.4) 63.5) 63.5; 64.4) 64.4 
minimum (F.): 59.9) $0.0) 59.9| 60.6| S0.0| 80.9| 50.0 
mean (F.): 61.7) 61.7] 61.7| 61.7| 61.7| 61.7] 61.79. 
diumal fluctuation (F.):| 45 68.4) 45) 27) 468] 458] 648) 



















































‘Star Gulch above Ladybug G Gulch 


1996  —_—_ Bim aeciors District 
Stream Temperature Dats for Site Code: STLD 


























Hydrelegie Unk Code G1UC):: ‘17 10 03 00 08 68 18 | 
[PROVISIONAL DATA SUBJECT TO REV EVISION 5 
Monthly Statistics JUN | JUL |AUG | SEP |OCT 
Days of complete data: 2; 3 31 30 
Daily Maximume (F.) 
highest maximum: S7.2| 64.4) 64.4) 660.0 
lowest maximum: $5.4; 66.4) $6.3; 60.9 
average masdmum: $6.3; €0.4| 60.7) 54.9 
Gays with maximums <60: 2 17 13 »” 
days with maximums 60-65 - 14 18 - 
days with maximums 65-70: - - - - 
days with maximums >70: - - ~ - 
7-day 8vg. maximums > 64.0) - 3 - - - 
(OOEC water quality standard) 
Daily minimums (F.) 
highest minimum: 50.9; 60.8; 58.1) 53.6) 50.8 
lowest minimum: 49.1; 40.1) 50.0) 46.5) 60.9 
average minimum: 50.0; 86.2; 85.0; 50.1) 60.0 
Daily Means (F.) 
highest mean: $3.6; 61.7; 59.9; 55.4) 53.6 
lowest mean: $1.8; 61.6) 53.6) 48.2) 62.7 
average mean: $2.7; 67.3; 57.3; 62.1) 63.2 
Oaiiy diurnal fluctuation (F.) 
highest diurnal fluctuation: 63) 72) 72) 63) 54 
lowest diurnal fluctuation: 63) 27) 27) 27] 6&4 





average diurnal fluctuation: 63; 51) 57) 48) 54 
7-day avg. maximums (F.) 

highest 7-day avg. maximum: -| 64.3) 63.0; 68.9 - 
lowest 7-day avg. maximum: -| 87.1) 66.6) 62.4 - 
mean 7-day avg. maximum: -| €0.3| 60.7) 54.9 - 





7-day avg. minimums (F.) 


highest 7-day avg. minimum: -| $0.4) 566) 83.7 - 
lowest 7-day avg. minimum: -| 61.7| $3.2; 47.3 - 
mean 7-day avg. minimum: -| 85.2); $5.0; 50.1 - 





7-day average means (F.) 





highest 7-day avg. mean: -| 61.3) 50.1; 55.9 - 
lowest 7-day avg. mean: -| 84.0; 55.5| 49.5 - 
mean 7-day avg. mean: -| 87.3) 57.3) 62.1 - 
7-day average 

diurnal fluctuation (F.) 

highest 7-day avg. fluctuation -| 89| 68) 586 ~ 


lowest 7-day avg. fluctuation: -| 42) 49) 35 - 
mean 7-day avg. fluctuation: 


$1} 57) 48 - 
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Average Monthly Max/Mean/Min Temperatures (F.) 
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7-Day Avg Max/Mean/Min Temperatures (F .) 
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Diurnal Fluctuation (F.) 
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Statistics for the period of the 7—day Maximum 


The warmest 7-day period of stream temperature daily 
maximums centered on: 07/28 


7-day average maximum temperature (F.): 64.3 






































‘Daily Statistics lor this period: 
07/25 | 07/26 | 07/27 | 07/28 | 07/29 | 07/30 | 07/31 
(F.): 64.4| 64.4| 64.4) 63.5| 64.4| 64.4) 64.4 
minimum (F.): 69.0' 69.0] $9.9) €0.8| 60.0) 89.0) 68.1 
mean (F.): 60.8; 61.7| 61.7; 61.7; €0.8| 61.7| @e08 
diumal fluctuation (F.):| 54) 64) 48] 27] 64) 64!) 63 
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Star Gulch above Deadman Gulch ” 
1996 = Bin wedorsdinit 


Stream Temjerature Date for Site Code: - STRU eit | ) Dally — eenenien (F.) 
















































































Mysratagic Usk Code GUC): 17 10 63 68 C868 eS 90 
= - [PROVISIONAL DATA SUBJECT TO Ri VISION | 780 
Ae Monthly Statistics JUN JUL |AUG | SEP |OCT J 70 
- 4° 1 gg Tg Ay 
| Days of complete data: 30} 31/ 31| 90 SO tert ul “age 
‘Te L 
highest maximum: $3.6; €0.8| 60.8; 663/ 53.6 
lowest maximum: 50.0; 627) 54.5) 49.1| 40.1 A Monthly Max/Mear/Min Temperatures (F. 
average maximum: $1.6; 57.3) 68.0) 626) 626) 90 — F) 
days with maximums <60: 30; 25| 2) 20] 148 | 80 
days with maximums 60-65: - 6 2 - =f. 
Gays with maximums 65-70: - - = - -§ {70 
days with maximums >70: = = - - => 60 
7-day avg. maximums > 64.0) - - - - - 50 
40 











7-Day Avg Max/Mean/Min Temperatures (F .) 
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Diurnal Fluctuation (F .) 
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Statistics for the period of the 7-day Maximum a 








The warmest 7—day period of stream temperature dally 
maximums centered on: 07/28 


7-day average maximum temperature (F.): @0.7 






































Daily Statistics for this period. i 

07/25 | 07/26 | 07/27 | 07/28 | 07/29 | 07/30 | 07/31 f 
maximum (F.): 60.8; 60.8; 60.8) 60.9) €0.6/ 60.8) G08). 
minimum (F.): 66.3| 66.3) 67.2| 67.2| 67.2| 572) 663i 
mean (F.): $8.1; 68.1/ 58.1) 68.1| 68.1| 68.1/ Sete” 
diurnal fluctuation (F.):| 45) 468] 3.6] 27) 36] 36] 485. 
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Dally Suoem Temperature ) 





































































































































_. Hydrolegle Unkt Code OC 2 tiseeea oo 02 03 ; ms 
[PROVISIONAL DATA SUBJECT TO REVISION "| 80 
Monthly Statistics 5 ed 
4 60 et 
2 May PP We Gy ll, i 
jot 
Oaity Maximums (F.) eo 06/15 O6/30 07/15 07/30 08/14 08/29 09/13 09/28 
highest maximum: 65.9 1.9 oon : em oe 
lowest masdmum: 60.7 65.6 4 Average Monthly Max/Mean/Min Temperatures (F. 
average maxdmum: 626/ 602) 58.0) 53.7 <4 90 r) 
days with maximums <60: 20 19) 20] 30 “1 ¢0 
days with madmums 60-65: -| 12) #1 - oe 
days with madmums 65-70: - - - - a 70 
days with maxdmums >70: - - ~- - : : 60 
7-day avg. maximums > 64 -| -| -| = | 50 
(COEO water quality sundard) 
40 
Oaily minimums (F.) 
highest minimum: 60.7} 60.5| 67.2) 63.1] 6O.70 
lowest minimum: 46.3; 46.9! 408) 463) S055 90 
average minimum: 48.3| 54.5) 642) 405) 60.6 ‘g 90 
Daily Means (F.) ‘8 70 
highest mean $3.2; ©0.7| 60.1) 66.0) 627 160 
lowest mean 48.0; 651.8) 63.0; 476| 625 
average mean 60.4; 66.6) 66.6) 61.6) S26 50 | 
40 m 
Daily diurnal fluctuation (F.J } 06/15 06/30 07/15 07/30 08/14 08/29 09/13 
highest diumal fluctuation: 6.1 63; 68) 64: 41 
lowest diumal fluctuation: 1.1] 23) 27) 18) 40 














7- day avg. maximums (F.) 
hi; hest 7-day avg. madmum;) 65.3| 62.6| 60.9; 57.4 - 
lowest 7-day avg. maxdmum:| 51.6; 66.8) 67.4| 61.3 - 
mean 7-day avg.madmum: | 62.8; 68.0; 68.0) 63.7 - 
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7-day avg. minimume (F.) 
highest 7-day avg. minimum:| 50.6; 68.3) 65.7; 62.9 - 
lowest 7-day avg. minimum: | 47.0) 61.3; 62.6/| 468 - 
mean 7-day avg.minimum: | 486.4) 64.3) 64.2| 46.6 - 
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” [Statistics for the period of the 7-day Maximum 


" The warmest 7-day period of stream temperature dally 
maximume centered on: 07/28 





| 7-day average maximum temperature (F.): €2.6 










































"Dally Statistics for thus s period: 

07/25 | 07/26 | 07/27 | 07/28 | 07/29 | 97/30 | 07/31 
maomum (F.): 62.8; 63.0; 63.0) 621) 626) 626) 622 
minimum (F.): 68.1; 67.7; 66.6; 60.6| 68.1/ 68.1/| 67.6 

4 mean (F): 60.3; @0.4) 60.6) 60.7; 60.3) 60.3| 56.9 
Gumal fluctuation (F):| 4.7) 62) 43] 26) 4.5 
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Average Monthly Max/Mean/Min Temperatures (F .) 
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7-Day Avg Max/Mean/Min Temperatures F.) 
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Diumal Fluctuation (F .) 
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Statistics for the period of the 7—day Maximum 


1 The warmest 7-day period of stream temperature dally : 
maximume centered on: 07/28 : 


7—day everage maximum tempereture (F.): 61.0 











"Daily Statistics for this period: 

07/25 | 07/28 | 07/27 | 07/28 | 07/29 | 07/80| 07/318 
maximum (F.): €0.6| €0.9/ €0.9| 612) 612) 612) e120 
minimum (F.): 68.6| 68.6| 60.2| €0.1| 680| 6e2| so2 
mean (F ): 60.6| 60.8| €0.1| 606] @0.1| @03| e02 
Giual fuctuation(F):| 20) 23) 1.7 1.1) 23) 20) 20 
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_ Deadman ¢ Gulch al ove confluence with h Star ar Gulch : 
1996 °= ee SS 










































































Mravelagl Gal Code UC} 37,1009 09 0203 08 - 90 
[PROVISIONAL DA DATA SUBJECT TO REVISION é 7 7 80 
Monthly Statistics UN a Aue SEP 47 
. je 
Days of complete data: 17] 31/ 31) 3 | 80 ne eal 
40 
Daily Maximums (F.) 06/15 06/30 07/15 07/30 08/14 08/29 09/13 
highest masdmum: 61.3; 668| 66.1) 5698; 53.2 : 
lowest maximum: 60.4; 61.1| 65.4/ 6289) 63.2 Average Monthiy Max/Mean/Min T 
average maximum: 60.7| 638| 658| 643/ S328 | go emperatures (F .) 
days with maxdmumns <60. 17; 31] 31] 2 256; 80 
Gays with maxdmurmns 60-66: - - = - -5 
days with maxdmums 65-70. - - - - - 1 70 
Gays with maxdmurns >70: - ~ - - - 60 : 
7~day avg. maxdmume > 64.0) - - = - - 50 
(COE C water quailty smandard) 40 

















7-Day Avg Max/Mean/Min Temperatures F .) 
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Diumal Fluctuation (F .) 
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Statistics for the period of the 7-day Maximum 


The warmest 7-day pericd of stream temperature dally 
maxsimume centered en: 08/30 


7-day everege maximum temperature (F.): 66.0 




















‘Dally Statistics for this period. 

08/27 | 0872s | 08/29 | 08/30 | 08/31 | 08/01 
madam (F.): 65.9] 66.1| 66.1] 66.1] 66.1| 66.0) 55.0 
minimus (F.): 65.6| 65.8| 55.8| S58| 658| 65.6) 658 
mean (F.): 65.7} 65.8| 65.8| 65.9| 65.9| S58| S58 
Gusmal fiuctuation (F):| 04) 04/ 04/ 04] 04] 04] 02 
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“Dally Steam Temperature (F) 
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7-Day Avg Max/Mean/Min Temperatures (F .) 
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Diurnal Fluctuation (F.) 


























oa S88 s 
owe w 








ae ee eee ee eee ee ee 
06/15 06/30 07/15 07/30 08/14 08/29 08/13 09/28 











Statistics for the period of the 7-day Maximum 


The warmest 7-day period of stream temperature dally 
maxsmume centered on: 07/29 


7-day average maximum temperature (F.): 68.6 























"Daily Stxtishcs lor this period: 

07/28 | 07/27 | 07/28 | 07/28 | 07/30 | 07/31 | 08/01 § 
masomum (F.): $0.0| 60.6| 60.9| 609| 668| 60.0| 60.0 
minimum (F.): 68.1| 68.1| 60.0] 68.1/ 60.0/ 88.1| 68.1 
mean (F.): 68.1} 68.1| $0.0| 60.0/ 60.0] 60.0/ ua1 
dual fluctuation (F):| 0.9| 18) 08) 18) 08] 18] o@ 
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1996 


Hydrologic Unit Code qHUC):. 


| BLM Mediord District 


Stream Temperature Data for Ste Code: UTE 
"47 10.03 09 02 1345 nee 





{PROVISIONAL DATA SUBJECT TO REVISION Es : 
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Monthly Statistics JUN | JUL [AUG | SEP [OCT J 
Days of complete data: 2a; 3 31 = 
Daily Maximumes (F.) 
highest masdmum: S5.0; 61.6; 61.0; 66.1/ 64.5 
lowest max’. num: 52.0; 55.6; 67.0; 525) 64.5 
} average | .admum: 53.3; 56.5; 60.0) 548) 645 
days with madmums <60: 2; 2: Zi ® 
days with madmums 60-65 - g 4 - 
days with maamums 65-70: - - - - 
days with maximums >70: - - - o 
7-day avg. madmums > 64.0 - - - - - 
(COEC water quaitty standard) 
Daily minimums (F.) 
highest minimum: 52.2; 50.4; 583; 55.8) 623 
lowest minimum: 48.9; 52.5) 54.0) 495) 623 
average minimum: 60.6; 65.8; 56.5| 526 
Daily Means (F.) 
highest mean: 63.6; 60.2; 59.6) 57.0 
lowest mean 50.7; 542) 55.7); 51.0 
average mean $2.1; 57.1| 57.86) 583.8 
Daily diurnal fluctuation (F.J 
highest diurnal fluctuation: 32; 34) 32! 3.1 
lowest Jiumnal fluctuation 05; 13) 114) 1.1 
average diumal fluctuation 25; 27) 268) 22 
7-day avg. maximums (F.) 
highest .-day avg. maximum: 54.9/ 61.2) 60.2/| 58.1 - 
lowest 7-day avg. madmum: | 52.5; 55.5; 58.1) 628 - 
mean 7-day avg.madmum: | 53.2| 56.4; 58.0| 54.9 - 
7-day avg. minimums (F.) 
highest 7—day avg. minimum:| 52.4) 58.8; 57.7) 55.9 - 
lowest 7-day avg. minimum: | 50.0; 529/ 55.6| 60.1 ~ 
mean 7-day avg. minimum: 50.8; 65.7; 565| 627 - 
7-day average means (F.) 
highest 7-day avg. mean: $3.6; 50.9; 59.0) 57.1 - 
lowest 7-day avg. mean: 61.4; 64.1) 56.9) 51.4 - 
mean 7-day avg. mean: $2.0; 57.1| 87.8) 83.6 - 
7-day average 
diurnal ituctuation (F.) 
highest 7~day avg. fluctuation 29) 3.1; 29) 27 ~ 
lowest 7-day avg. fluctuation:|; 17; 23, 2.1) 1.5 - 
mean 7~day avg. fluctuation: 24) 27; 28) 22 ~- 
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Average Monthly Max/Mean/Min Temperatures (F.) 
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Diurnal Fluctuation (F .) 
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Statistics for the period of the 7-day Maximum 


The warmest 7—day period of stream temperature dally 
maximume centered on: 07/29 


7-day average maximum temperature (F.): 61.2 



































Daily Statistics for this period: 

07/26 | 07/27 | 07/28 | 07/28 | 07/30 | 07/31 | 08/01 
maximum (F.): 61.0| 612] 60.6| 61.3] 61.5| 61.8] 61.0 
minimum (F.): $6.3) $8.8| 56.4| 68.8| 59.0| S88) 683 
mean (F.): 59.7| §0.9| 59.9| €0.0| €0.2| 60.2| 606 
Ceoreh eneatan P| 27| 23) 13) 26) 28| 27] 27 
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APPENDIX C 
Density Management Diagram for Douglas-fir 
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APPENDIX D 


Process for Determining 15 Percent Late-Successional Retention Areas 
in the Star/Beaver/Palmer Fifth Field Watershed 


The Northwest Forest Plan includes a standard and guideline that states “Landscape areas 
where little late-successional forest persists should be managed to retain late-successional 
patches. This standard and guideline will be applied in fifth field watersheas in which federal 
forest lands are currently comprised of 15 percent or less late-successional forest. This 
assessment should include all allocations in the watershed. Within such an area, all remaining 
late-successional stands should be protected. In Adaptive Management Areas, less than 15 
percent of federal forest land in fifth field watershed in late-successional forest should be 
considered as a threshold for analysis rather than a strict standard and guideline” (pages C-44 
and C-45). 


Several members of the Applegate-Star/Boaz Watershed Analysis Team met four times with 
personnel from the U.S. Forest Service Applegate Ranger District between June 1996 and 
December 1996 to define and map late-successional forests to be managed for retention in the 
Star/Beaver/Palmer fifth field watershed. 


agp Arey eenyrendy—enpendige haere tat, be aemerrens 
e Stands less than five acres should not be considered in determining late-successional areas. 


¢ Late-successional retention should be determined by starting with the old growth and adding 
mature stands if necessary to reach 15 percent. 

e The majority of the Survey and Manage species in this fifth field watershed to be protected 
through the retention of late-successional forests are plants rather than wildlife. 

¢ Criteria for determining late-successional forest should include canopy closure, tree 
diameter, plant series, and dead and down material. We do not have any inventory of dead 

e The pine series needs to be included in the late-successional retention areas and a provision 
SDD VS SEES SS CEES GEND GED NID CURES CURES & GE Ghd CHUN ED 
late-successional condition. 

° Start with a criteria of 21°+ dbh and 60 percent canopy closure for Douglas-fir and 21" + 
dbh in the overstory (no canopy closure criteria) for ponderosa pine. 

e In order to recognize the importance of habitat distribution, the group decided to identify 15 
percent late-successional habitat in each subwatershed (i.e., Star, Palmer, and Beaver) to 
come up with a total of 15 percent for the fifth field watersh-*. (The Applegate-Star/Boaz 
Analysis Area includes the Applegate-Star Subwatershed plus some lands in the Beaver 
Creek Subwatershed.) 


The Applegate-Star/Boaz Watershed Analysis Team identified areas to be included as 15 
percent late-successional retention for the Applegate-Star Subwatershed and the Forest Service 
did the same for the Palmer and Beaver subwatersheds. 
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Priority areas identified for inclusion in the 15 percent late-successional retention for the 
Applegate-Star Subwatershed were reserve areas (spotted owl core areas and Riparian 
Reserves), cypripedium sites, areas that make logical connections to the Riparian Reserves, and 
Douglas-fir and ponderosa pine stands that are in old growth/mature stands. Total federal 
forest land in the Applegate-Star Subwatershed amounts to 10,266 acres. Fifteen percent of 
this equals 1,540 acres. Acreage in the designated old growth/mature stands totaled 1,619 
acres or 15.8 percent of the federal forest land. 


Late-successional habitat amounts to about 9 percent in Palmer Subwatershed and 14.9 percent 
in Beaver Subwatershed. This habitat includes the spotted owl core areas. To come up with 
15 percent late-suc-essional retention for each subwatershed, the Forest Service added areas 
from the next stand age that was as close to late-successional as possible. Salamander habitat 
was included in the area designated as late-successional retention. 


Map 23 displays the 15 percent late-successional retention areas for the Star/Beaver/Palmer 
fifth field watershed. 
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APPENDIX E 
FILE COPY 
UNITED STATES DEPARTMENT OF THE INTERIOR er 
BUREAU OF LAND MANAGEMENT “oN IMTAL 
Oregon State Office Ce ene 
P.O. Box 2965 Sioa 
Portland, Oregon 97208 crn 
Nit os 
In Reply Refer to: _ aS ae 
5400 (OR-931) monensin 
' ew 
November 19, 1996 —— >. * 5 
aa Nov 24 1096 
EMS TRANSMISSION 11/20/96 
Information Bulletin No. OR-97-064 
To: District Managers: Coos Bay, Eugene, Lakeview, Medford, Roseburg, and 
Salem 
From: State Director 


Subject: Implementation of Coarse Woody Debris Standards and Guidelines 


Instruction Memorandum No. OR-95-028 dated November 29, 1994, provided guidance for 
the implementation within Matrix management lands of coarse woody debris (CWD) Standards 
and Guidelines (S&Gs) (pp. C-40 and 41 of the Northwest Forest Plan). As we continue to 
gain experience working with CWD on the ground, various prescriptions have been developed 
and clarifications requested for their use. 


This Information Bulletin discusses options and clarification for the following CWD features: 
s Retention of existing CWD; 
, Crediting linear feet of logs; 
s Crediting of large diameter short piece (less than 16/20 feet) logs by using a 
cubic foot equivalency alternative; 
Standing tree CWD retention versus felling to provide CWD substrate; 
Application of the basic guideline in areas of partial harvest. 


The information contained in this bulletin may be used for the design and lavout of Matrix 
harvest sales; however, proposed timber sales where layout has been completed need not be 
modified. Resource Management Plans may limit the implementation of some of these 
recommendations. This Information Bulletin has been shared widely with other agency 
specialists and a copy has been provided to the Regional Ecosystem Office (REO). We are 
forwarding the attached discussion paper for information and detail on how various resource 
areas have dealt with CWD issues. 


The development of models for groups of plant associations and stand types to be used as a 
baseline for prescriptions within specific geographic areas is encouraged (S&Gs at C-40. 
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Part A, and C-41, Part E). The desired coniitions should address both sustainable ecological 
and biological conditions, even providing habitat beyond natural conditions. Some working 
“CWD?’ and “desirable condition” definitions are given in the Appendix: historical ecological 
condition, species-specific biological condition, and desired future conditic:. Taking 
advantage of opportunities “to provide coarse woody debris well-distributed across the 
landscape in a manner which meets the needs of species and provides for ecological functions" 


should be captured in your local prescriptions. 

If you have any additional questions, please contact Larry Larsen at 503-952-6080 or 
Nancy Anderson at 503-952-6072. 

Signed by Authenicatedby 

A. Barron Bail Maggie Weaver 

Acting Deputy State Director for Management Asst. 


Resource Planning, Use & Protection 


1 Attachment 
1 - Questions & discussion re S&Gs 
for coarse woody debris (8 pp) 


Distributi 
WO-330 (Room 204 LS) - | 


OR-930 - 1 
REO (Knowles, Pietrzak) - 2 








Questions and Discussion Regarding Standards and Guidelines to 
Provide specified amounts of coarse woody debris in matrix management. 


This paper discusses the implementation of the Standard and Guideline (S&G) titled “Provide 
specified amounts of coarse woody debris [CWD] in matrix management” (S&G C-40 and 
C-41). The S&G prescribed specific measures (S&G C-40, Part B) which need to be used 
until geographic guidelines are developed (S&G C-40, Parts A and E). As local knowledge on 
how best to design timber sales continues to increase, the ways to achieve adequate quantities 
of CWD are also developing. We have drafted a question-and-answer discussion paper which 
we believe will be helpful in your implementation of this S&G. 


1. QUESTION: Retention and protection of CWD already on the ground was not 
addressed in Instruction Memorandum No. OR-95-028. Standard and Guideline C-40, Part C, 
states: “Coarse woody debris already on the ground should be retained and protected to the 
greatest extent possible from disturbance during treatment which might destroy the integrity of 
the substrate.” Is the priority “to provide" CWD or "to retain” existing CWD? Is it 
appropriate to remove decay classes | and 2 and replace them? How limiting is "protect to the 
greatest extent possible?" Is the presence or absence of bark, post-logging, the critical 
indicator of functioning decay class | or 2 logs? 


DISCUSSION: Logs present on the forest floor prior to harvest generally are 
providing habitat benefits that will likely continue after harvest. Where practicable, 
pre-harvest CWD decay class | anc 2 logs should be reserved (e.g., painted with the 
reserve color) in adequate quantities to provide the baseline feet requirement; other 
decay class logs are to be protected to the extent possible. Specified amounts of decay 
class 1 and 2 logs to be retained is given in C-40, Part B; and suggested locations of 
retention areas is given in C-41, Part D. 


The phrase “protected to the greatest extent possible” recognizes felling, yarding, slash 
treatments, and forest canopy openings will disturb CWD substrate and their dependent 
organisms. These disturbances should not cause substrates to be removed from the 
logging area nor should they curtail treatments. Appropriate protective practices should 
be addressed during logging design such as locating forest patches to retain logs, use of 
site preparation techniques, and attention to CWD during contract administration to 
minimize damage and protect substrate integrity. As a general rule, a reserve clause 
would be used in the timber sale contract and site preparation activities would be 

‘ designed to minimize disturbance for all decay classes. During contract administration, 
our desire to protect these logs to the greatest extent possible should be conveyed to the 


purchaser. 


Following harvest, coarse woody debris should be retained both for the current forest 
habitat and for the development and function of the next forest. Prescriptions should 
account for current habitat conditions ani the timing and development of subsequent 

snags and CWD until the next stand or. « again begins to contribute CWD. Decay 


l 
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substrates as a group generally persist for hundreds of years. Some CWD last up to 
500 years within some forest ecosystems, while in others the life span is as short as 
60 years. Advanced decayed material often holds large amounts of water and nutrients 
and contains the majority of soil horizon ectomycorrhizae. Prescriptions are to provide 
CWD to a full array of late-successional related species and to ensure soil organic 
material replacement over the next 100 years. 


Prior to removal of any decay class 1 or 2 logs, the Interdisciplinary Team should 
evaluate the “appropriate coarse woody debris quantity, quality (such as species, decay 
stage and size) and distribution.“ Down logs should reflect the species composition of 
the original stand in order to retain the habitat conditions which would have occurred 
without harvest. The removal of excess decay class 1 and 2 logs is contingent upon the 
evidence of appropriately retained or provided amounts of decay class 1 and 2 logs. 
Large amounts of CWD are naturally and periodically infused into the forest following ~ — 
fires, blowdown, and snow/rain events and provide benefits to late-successional f 
species. "Salvage" of these materials must provide for adequate levels of desirable 

biological substrates. 


The presence or absence of bark has been used as a method to help logging crews 
distinguish between decay class 2 and 3 logs. Experience has indicated that some 
surface bark will be dislodged from CWD during felling, yarding, and site preparation. 
The presence or absence of bark is an important indicator, but not the sole critical 
indicator. (See structural features associated with decay class logs as given in the 
Forest Survey Handbook H-5250-1, “A five-class system of log decomposition based 
on fallen Douglas-fir trees," pp. IV-13/-16. In discussing site preparation, Graham et 
al. (1994) concluded that fire which charred bark and wood did not interfere 
substantially with the decomposition or function of CWD.) (Graham, et al., Managing 


Cedar logs, whose wood texture remains decay class 2 for extended periods, tend to 5 
accumulate over: ¢. They also tend to lose their bark when, as substrate, they still 

exhibit decay class . or 2 habitat features of structure and texture (i.e., buckskin logs); 

and their function is that of a decay class 1 or 2 log although bark retention is f 
analogous to that of decay class 3 logs. Post-logging retention, or the removal, of 

some of these barkless logs is not expected to be critical to the overall function of 

CWD within a se’. unit. , 











2. QUESTION: Specific amounts of decay class 1 and 2 logs are required following 
regeneration harvest (S&G C-40, Part B); and in crediting linear feet per acre, Instruction 

Memorandum No. OR-95-028 stated minimum diameter logs may be measured at the large 
end. For minimum diameter logs, what length can be credited as a piece to meet the linear 
feet CWD requirement? 


3. 


removed from units; and small diameter, adequate length logs are being retained. Can a 


DISCUSSION: In the case of minimum diameter-sized logs (16 or 20 inches at the 
large end), one minimum piece length (16 or 20-foot section) beyond the minimum 
diameter may be credited. Bucking tree lengths into sections is not the intent of this 
Clarification or the S&G; long log lengths are preferable. 


QUESTION: Large diameter, short piece length decay class 1 and 2 logs are being 





volume equivalent to 20 inches x 20 feet, (i.e., logs greater than 40 cubic feet) be used to 
retain large diameter piece logs by crediting their footage toward meeting the linear feet of 
logs per acre requirement? (See Table 1) 


DISCUSSION: An appropriate quantity and quality of CWD must be provided, and 
the specific measure states “Logs less than 20 [or 16] feet cannot be credited toward 
this [required minimum] total" (S&G C-40, Part B). Lacking those logs, the general 
Tule is to retain the best material available. 


We believe the specific measures are a baseline. We can use the specific measure to 
develop prescriptions for the retention of CWD. Larger CWD is important for the 
development and function of both the current and next forest; and because large 
diameter pieces of CWD have more durable heartwood than small pieces, they last 
longer. Large logs are a key habitat component for many forms of wildlife; and by 
disrupting air flow and providing shade, they insulate and protect various forest 
species. 


In many cases, large diameter logs which are the result of felling breakage during 
logging are removes’. id then much smaller diameter logs are left on the unit to meet 

CWD requirements. Large diameter log sections often possess desirable CWD 
characteristics such as having more heartwood than smaller pieces. Yet, under the 

S&Gs, these pieces would not “count” because they are less than 16/20 feet long. 

Based on field examination, some biologists recommend the retention of these large 

diameter, shorter length logs. If these segments provide the desired CWD form and 

function despite the fact that their length is shorter than the specified minimum, they . 
may be counted towards the linear requirement when: 


© the large end diameters are greater than 30 inches and log length is greater 
than 10 feet; 

® log diameters are in excess of 20 inches and volume is in excess of 40 cubic 
feet; (see attached table) 

® they are the largest material available for that site. 
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4. QUESTION: When adequate amounts of pre-logging CWD are lacking, is it okay 
to provide stan ..ng green trees versus immediately felling trees during the regeneration harvest 
to meet the decay class 1 and 2 log specific measures, at least in the short term? 


DISCUSSION: The standard is "[m]Janage to provide a renewable supply of large 
down logs well distributed across the matr?y. landscape in a manner that meets the needs 
of species and provides for ecological functions.” It is also recognized that “scattered 
green trees will provide a future supply of down woody material... " The specific 
measures are to provide a supply of decay class 1 and 2 logs at the time of regeneration 
(and partial) harvest. 


It is essenti=’ ‘hat at the time of regeneration harvest (and partial harvest) provisions be 
in place to ensure the supply of adequate amounts of CWD. In most cases, the 
required CWD amounts should be either reserved existing CWD or retained felled logs. 
(The original memorandum contained a special provision to be used for sales where the 
purchaser would "select" CWD to be left.) The strategy for CWD should be clearly 
documented during the planning process. 


Experience suggests when tree sizes, disturbance history, and regeneration-harvest 
stand scheduling does not provide adequate down woody debris, the deficiency, 
including total absence, of decay class 1 and 2 logs could be corrected by marking 
additional standing trees and leaving them standing for a period following harvest. 

This could be accomplished by augmenting the Bureau of Land Management's scattered 
green tree retention (C-41) requirements. The additional trees would initially be left 
standing. 


If the S&Gs require that 6-8 green trees per acre be retained, prescriptions would 
require that additional green trees be marked for retention and protection during sale 
preparation. Adequate potential trees would be retained whether these trees are to be 
felled or left as green trees for future down woody debris. By reserving ail or a portion 
of decay class 1 and 2 logs, and additional standing trees as described above to correct 
any deficit, new contract language would not be needed. Operationally, some reserved 
green trees will be knocked down or felled during the course of logging operations. 


Four scenarios have been proposed and recommended to provide the decay class 1 and 
2 material by utilizing standing CWD trees: 


Scenano 1. Blowdown commonly occurs and wind normally fells retention 
trees, providing both snags and down CWD immediately following regeneration 
harvest. After two winter seasons. v ind-firm trees may still be standing; top 
snap occurs providing both snags and CWD; and blowdowns include total tree 
length, often with the root wad attached. A third year assessment would 
monitor for CWD and determine if the need exists to fell trees to meet the 
required linear feet. 5 
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Scenario 2. In small diameter regeneration harvest stands, the largest sized 
green trees are selected as CWD trees and felled following harvest. The 
alternative is to allow these trees to remain standing and potentially to grow into 
larger sized diameter CWD substrate after a reasonable period of time. The 
treatment is similar to partial harvest or commercially thinned units (see 
Question 5). To date, green tree CWD retention prescriptions have included 
some or all of the following elements: 


® retain the largest sized diameter trees for require< green leave trees; 

® immediately post-harvest, ensure that enough logs are on the ground 
to meet one-half the CWD requirement; 

. i additional standing green trees to grow larger diameter 
trees; 

© CWD green trees would be left standing for a period of time;-- ---- —~ 
5-15 years, until they attained the desired larger size or succumbed 
to natural mortality. The necessary window to grow and provide the 
specified amount of CWD could be as long as 30 years. 


Scenario 3. The strategy is to meet the decay class 1 and 2 log level required 
post-harvest immediately following logging or the site preparation treatment 
period. This strategy assumes that an adequate number of reserve trees are 
retained to meet the requirement. Upon completion of harvest, the existing 
linear feet of decay class 1 and 2 logs for each sale unit are tallied; and then the 
reserve trees are felled to meet the 120/240 linear foot requirement. 
Knockdowns, trees felled to alleviate a logging concern, and blowdowns are 
counted toward the total linear feet so long as they meet the decay class, 
diameter, and length requirements. The minimum amount of CWD linear feet 
are ensured. and excess trees continue to grow. 


Scenario 4. Provide the full requirement of CWD logs in reserve trees. There 
is no need to measure linear feet since the decay class | and 2 requirements will 
be met from the standing, reserved trees. Accept whatever linear feet of decay 
Class 1 and 2 logs is present on the unit post-harvest. It may range from zero to 
several hundred linear feet. The management action will be to allow natural 
forces (primarily, windthrow) to provide infusions of trees into CWD decay 
classes 1 and 2 over time from the population of marked retention trees and 
snag replacement trees. The option remains to revisit the site over time to 
monitor decay class | and 2 conditions and consider whether elective felling of 
selected retention trees is warranted. Note that any trees marked as replacement 
trees to correct snag deficiencies in the short term (three decades) may not count 
toward the standing retention tree requirements and may not be felled to account 
for the decay class | and 2 logs. 
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5. QUESTION: “In areas of partial harvest the same basic guidelines are to be 
applied, “ut they should be modified to reflect the timing [of] stand development cycles where 
partial harvesting is practiced" (S&G C-40, Part B). Does this mean we should be felling trees 
to provide CWD in selection and commercial thinning areas? 


DISCUSSION: An accumulation of CWD should be designed into partial harvest 
prescriptions to provide a natural or biologically desired condition. The timing of stand 
overstocking mortality should be accounted for, the desired conditions estimated, and 
then the advantages of treatment to improve habitat conditions beyond natural 
conditions should be assessed. The amounts of CWD should be specifically provided, 
including felling trees, to meet the desired conditions for late-successional forest related 
species. CWD trees are not normally required to be felled during harvest, especially 
trees with broken tops, advanced decay, or other deformities contributing habitat 
structural features. Leaving naturally dense clumps around snags to provide 
suppression mortality, scattering “structural” green trees, and allowing individual trees 
to grow into larger sized CWD materials should be considered in partial harvest plans. 
Leaving green trees and felling to provide a source for CWD should be part of the 
partial harvest prescription. The intent is to provide a source of “coarse woody debris 
well distributed across the landscape in a manner which meets the needs of species and 
provides for ecological functions." 
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Appendix 
Working Definitions 


Coarse Woody Debris (CWD): 
The portion of a tree that has fallen or been cut and left in the woods. Usually refers to 
pieces at least 20 inches in diameter (ROD Glossary F-4). 


Coarse Woody Debris (CWD) or Down Woody Debris (DWD): 
Any large piece of woody material having a diameter greater than 10 cm (4 inches) 
and a length greater than 1.0 meter (39 inches)’. Fifteen to twenty percent ground 
cover of DWD or 4.5-10 tons of fresh DWD would be adequate after timber harvesting 
for optimal amounts of small mammal habitat and organic matter’. 


Desired Condition (DC): 
Structural characteristics of late-successional forest vary with vegetation type, 
disturbance regime, and developmental stage. The desired condition also varies-. ------ -— 
whether the target is a “natural” desired condition or a “biological” desired condition. 


Historic Ecological Conditions (HEC): 
This term is used to describe a set of ecological conditions that were likely present 
prior to European influence on the landscape. One of the assumptions was that during 
disturbance regimes, and thus these represent sustainable conditions. A description of 
these conditions is usually synonymous with the natural or historic range of variability 
and focuses on maintaining ecosystem processes and functions, not necessarily the 
viability of a particular species. 


Species-Specific Biolog':al Conditions (SBC): 
This term is used to described a set of biological conditions specific to the viability of a 
particular species. In particular, this term was used to describe habitat conditions for 
the northern spotted ow) or other late-successional/old-growth forest-related species that 
may address short-term (up to 50 vears) viability concerns. These habitat conditions 
are not necessarily the DEC and may not be sustainable in the long term (greater than 
50 years) due to a variety of potential disturbances. 


Desired Future Conditions (DFC): 
This term is used to describe the interaction between HEC, SBC, and any other social 
issues that may result in Geviation from the HEC. For example, the HEC is described 
for a particular vegetation type and due to the viability concern for northern spotted 
owl or other !ate-successional/old-growth forest-related species, the SBC requires a . 
deviation from the HEC. By overiaying the two con«itions, the DFC for that 
vegetation type is then described. In cases where there were no overriding viability 
issues with any species, the HEC was synonymous with the "FC. 





Society of Amencan Foresters. corest Ecology Working Coo» ‘cram. 1996. 


“Carey, A. and M. Johnson: Small Mammais in Managed, Naturally Young and Old-Growth Forests. a 
Ecological Application 5(2): 336-351, 1995; Nakamura, F. And F. Swanson: Distribution of Coarse Woody Debris in HS 
a Mountain Stream, Western Cascades Range, Oregon. Canadian Journal of Forestry Research 24: 2395-2403, 1994. 











TABLE 1 











VOLUME PER LOG SEGMENT 
TAPER PER 16 FEET 
Diameter | Segment Length (feet) 
Large E 
. ory 20 18 16 mm | _ 10 8 6 4 | 

20 38.5 35.1 31.6 28.0 24.3 20.5 16.6 12.6 8.5 
22 47.1 42.9 38.6 34.1 29.6 24.9 20.2 15.3 10.3 
24 56.6 51.5 46.3 40.9 35.4 29.8 24.1 18.3 12.3 
26 67.0 60.9 54.6 48.3 41.8 35.1 28.4 21.5 14.5 
28 78.2 71.0 63.7 56.2 48.6 40.9 33.0 25.0 16.8 
30 90.3 82.0 73.5 64.8 56.0 47.1 38.0 28.7 19.3 
32 103.3 93.7 84.0 74.0 64.0 53.7 43.3 32.7 22.0 
34 117.2 106.2 95.1 83.8 72.4 60.8 49.0 37.0 24.9 
36 131.9 119.5 107.0 94.3 81.4 68.3 55.0 41.5 27.9 
38 147.5 133.6 119.6 105.3 90.9 76.2 61.4 46.3 31.1 
40 164.0 148.5 132.8 116.9 100.9 84.6 68.1 51.4 34.5 
42 181.3 164.2 146.8 129.2 111.4 93.4 75.2 56.7 38.0 
44 199.5 180.6 161.4 142.1 122.5 102.6 82.6 62.3 41.8 
46 218.6 197.8 176.8 155.5 134, 412.3 90.3 68.1 45.7 
48 238.6 215.8 192.9 169.6 146.2 ' 122.4 98.5 74.2 49.7 
50 259.4 234.6 209.6 184.3 158.8 133.0 106.9 80.6 54.0 
52 281.1 254.2 227.1 19°.6 171.9 144.0 115.7 87.2 58.4 
54 303.7 274.6 245.2 215.6 185.6 155.4 124.9 94.1 63.0 
56 327.2 295.8 264.1 232.1 199.8 167.3 134.4 101.3 67.8 
58 351.5 317.7 283.6 249.2 214.6 179.6 144.3 108.7 72.8 
60 376.7 340.4 303.9 267.0 229.8 192.3 154.5 116.3 









































Applegate-Star/Boaz Watershed Analysis - Version 1.3 Appendix F 





APPENDIX F 


Roads of Concern 


Objective: To reduce road density, compacted area, peak flows, sedimentation, 
and/or roads adjacent to or in Riparian Reserves. 
Recommendation: Decommission the following roads. 


Road Numbers 

39-3-8.0 Segment B 

39-3-26.1 

39-3-27.0 Segment C 

39-3-27.1 Segment B 

Unnumbered jeep road in T.39S., R.3W., Section 35 
39-3-29.0 

39-3-30.3 

39-3-30.5 

Unnumbered jeep road in T.39S., R.4W., Sections 11 & 12 
39-4-13.0 

39-4-13.1 

39-4-22.1 

39-4-22.3 

39-4-22.4 

39-4-22.5 

39-4-23.1 

39-4-23.2 

39-4-26.0 

39-4-24.0 (the last 1/3 mile only) 

Two numbered jeep roads in T.39S., R.4W., Section 25 
Two numbered jeep roads in T.39S., R.4W., Sections 23, 26, 27 & 28 


Objective: To reduce wildlife disturbance. 

Recommendation: Block the following roads. 

Road Numbers Road Numbers 
39-4-12.0 38-3-30.1 
Unnumbered jeep road in T.39S, R.4W., Sections 11 & 12 38-3-30.2 
39-4-28 38-3-30.6 
39-4-23.2 38-3-30.4 
39-4-24.0 

39-3-19.2 

39-3-19.1 

39-3-30.8 
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